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Description 

[0001] The present invention relates to new products having anti-inflammatory, analgesic and anti-thrombotic activ- 
ities. 

s [0002] In particular it relates to inhibitors of cyclo-oxygenase (COX). 

[0003] It is known that the anti-inflammatory and anti-thrombotic efficacy, but most of ail the tolerance, of NSAIDs 
(Non Steroid Anti-Inflammatory Drugs), also known as FANS, seem to be considerably affected by their cyclo-oxyge- 
nase (COX)-inhibiting activity in the inflammatory site as well as in healthy tissue. See for example FASEB Journal 1 , 
89, 1987; Bioch. Biophys. Acta 1083, 1 , 1 991 . It is generally believed that the more potent a COX inhibitor is the more 

10 effective it is. 

[0004] The disadvantage of these products is that they are toxic. 

[0005] Furthermore, it is also known that the COX-inhibiting properties seem to depend on some factors related to 
the physico-chemical and structural characteristics of the molecules themselves, such as for example the acidic func- 
tion. See for example J. Pharmacol. Exp. Therap. 196, 226, 1976; Arch. Toxicol. 60, 261, 1987. 
15 [0006] The known cyclo-oxygenase inhibitors are generally acids which can be brought back to general structures, 
including: 

carboxyl acids, either acetylated such as, for example, aspirin and triflusal, or nonacetylated such as, for example, 
salycilate, diflunisal, salsalate; 
20 - acetic acids, for example diclofenac, indomethacin, tolmetin, sulindac, etodolac, ketorolac; 

propionic acids, such as, for instance, ibuprofen, naproxen, pirprofen, tiaprofenic acid, loxoprofen, indoprofen, 
oxaprozin, ketoprofen, fenoprofen, fenbufen, flurbiprofen, carprofen, suprofen; 

enolic acids, such as, for example, oxyphenbutazone, phenylbutazone, piroxicam, sudoxicam, tenoxicam, isoxi- 
cam, meloxicam. 

25 

[0007] See patents USP 3,558,690; USP 3,755,427; USP 3,641,127; FR 2,11 2,11 1 ; USP 4,035,376; USP 3,997,669; 
USP 3,784,701; USP 3,896,145; USP 3,600,437; USP 3,843,681; USP 3,904,682; USP 3,228,831; USP 4,161,538; 
USP 4,233,299; USP 3,591 ,584; DE 2,537,070; USP 3,1 61 ,654; USP 4,061 ,779; USP 4,556,672; USP 4,089,969. 
[0008] The disadvantage of these products is that they are very effective but highly toxic. 
30 [0009] The importance of the acidic function lies in the fact that a masking of this function in COX inhibitors results 
in a virtually complete loss of its prostanoid-inhibiting properties. See Drugs 35, 504, 1988. 

[0010] Also known are products which are highly effective in inhibiting cyclooxygenase and have a low toxicity even 
though they do not contain the acidic function in their molecule. 

[0011] These products are known as nitric esters with nonacidic ending. See for example patents PCT WO 94/04484, 
35 which describes a particular group of compounds including the well known commercial product diclofenac; PCT/EP 
93/03193, which describes another specific group of compounds including the commercial products flurbiprofen and 
indoprofen. 

[0012] The Applicant has unexpectedly found that other compounds having the termination group -ONQ2, when X } 
= -YO-, as defined hereinafter, have anti-inflammatory, analgesic and anti-thrombotic activities when used as medica- 

40 ments with high efficacy in cyclo-oxigenase inhibition and have low toxicity. 

[0013] A further object of the invention is that the known products as reported in PCT WO 94/04484 and PCT/EP 
93/03193 and the new compounds found by the Applicant having X 1 = -YO- have a pharmaco-dynamic disadvantage. 
In fact, in the biochemical test evaluating the cyclo-oxygenase-inhibiting activity, experiments conducted by the appli- 
cant showed a high response variability, in the order of 10-40%. 

45 [0014] This generally results in an erratic and unpredictable efficacy, so that the determination of a correct dosage 
is difficult. 

[0015] In practice, higher doses must be administered to limit the above variability. The disadvantage lies in the risks 
of a higher incidence of side effects. 

[0016] Another disadvantage is that these products are difficult from a formulation point of view because oral or 
so parenteral preparations are more difficult to prepare than traditional preparations based on acidic FANS. 

[0017] Molecule solubility is known be one of the most important properties affecting the molecule pharmacokinetic 
and dynamic processes. 

[0018] For example, for parenteral administration, particularly by the intravenous route, drugs must be formulated 
in soluble form. 

55 [0019] Similarly, by the oral route, the solubilisation process is decisive for absorption and interaction with the effector. 
[0020] In this respect, the choice of particular solvents and/or excipients, including surfactants, etc., is also toxico- 
logically critical. For example, an intravenous formulation should not cause haemolysis or incompatibility with blood 
constituents. 
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[0021] However, there is much evidence which indicates that surfactants and apolar solvents may be irritant. See, 
for instance, J. Pharm. Science 72, 1014, 1983. 

[0022] Trials conducted by the applicant using 0.1% Tween 80 and 1% dimethylsulphoxide to suspend nitroxy- 
butylflurbiprofen showed that this solvent was irritant to the gastric mucous membrane. 

5 [0023] However, it was unpredictably found that, using a NOflurbiprofen derivative as described below which is part 
of the object of the present invention, the amounts of Tween 80 and dimethylsulphoxide required for suspension were 
lower, such that no irritant effects were caused, even though results were the same in terms of solubilisation. 
[0024] It was unpredictably and surprisingly found after numerous investigations that it is possible to prepare anti- 
inflammatory products, as described below, having a high cyclo-oxygenase-inhibiting activity combined with low toxicity 

10 and pharmacokinetically satisfactory responses, and having a very limited response variability with an average variation 
coefficient of about one half that of known products pharmacodynamically, and easier to formulate as oral or parenteral 
preparations. 

[0025] This was totally surprising and unexpected as the factors which affect the anti-inflammatory and anti-throm- 
botic efficacy of NSAIDs depend on a number of parameters. Therefore, it is not possible to forecast pharmacokinetics, 
is for example the product fraction absorbed, the pharmacodynamic activity, the toxicity and the COX-inhibiting properties 
and, most of all, no assumptions may be made to predict or limit response variability. 
[0026] Object of the present invention are compounds, or their compositions, of general formula: 

20 1 2 

or their salts, for use as medicaments, in particular as anti-inflammatory or antithrombotic agents, wherein: 



25 



A = RfCOXJi, wherin t is zero or 1 ; u is zero or 1 , 

X = O, NH, NR 1C wherein R 1C is a linear or branched alkyl having 1 to 10 C atoms; 
R is chosen from the following groups: 



group I), wherein t = 1 and u = 1 
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wherein: 

30 

Rt is an OCOR 3 group, wherein R 3 is methyl, ethyl or a linear or branched C 3 -C 5 alkyl, or the residue of a hete- 
rocycle with a single ring having 5 or 6 atoms which may be aromatic, partially or totally hydrogenated, containing 
one or more heteroatoms independently chosen from O, N, and S; 

R 2 is hydrogen, hydroxy, halogen, a linear or when permissible branched alkyl having 1 to 4 C atoms, a linear or 
35 when permissible branched alkoxyl having 1 to 4 C atoms, a linear or when permissible branched perfluoroalkyl 

having 1 to 4 C atoms, for example trifluoromethyl, nitro, amino, mono- or di- (C-,^) alkylamino; 
Rt and R 2 together are a dioxymethylene group, with the provisos that when X = NH, then X 1 is ethylene and R2 
= H; R-, cannot be OCOR 3 in position 2 when R 3 is methyl; nl being 0 or 1 . 



40 [0027] Preferably, in la) X is equal to O or -NH, Rj is acetoxy, preferably in ortho-position, with respect to -CO-, X y 
is (CH 2 -CH 2 -0) 2 , R 2 is hydrogen, most preferred are the following A-X 1 -N0 2 compounds: 3-acetoxy-N- (2-nitroxy ethyl) 
-benzamide, 4-acetoxy-N-(2-nitroxyethyl)-benzamide, 3-acetoxy-N-(5-nitroxypentyl)-benzamide; 2-acetoxy-n-(5-ni- 
troxypentyl)benzamide, N-2-(nitroxyethyl)-2-propionoxy-benzamide, 2-acetoxy-2-nitroxy-ethyl benzoate, 2-acetoxy-N- 
(cis-2-nitroxycyclohexyl)-benzamide, 2-acetoxy-4-chloro-N-(2-nitroxyethyl)-benzamide, N- (2-nitroxy ethyl-2- ((4-th ia- 

45 zolyldinyl)carbonyloxy)-benzamide hydro chloride, 2-nicotinoyloxy-N-(2-nitroxyethyl)-benzamide, 2-acetoxy-5-nitrox- 
ypentylbenzoate; 
preferably, in lb) R 3 = CH 3 , nl = 0; 

X is equal to O, X-, is ethylene: in this case lb) is the residue of acetylsalicylsalicylic acid; 

Compounds Ic) of the class Ic^ 5-amino salicylic acid derivatives (5-amino-2-hydroxybenzoic acid) are known as me- 
so salamine when the valence is saturated with -COOH. 

[0028] In compounds lc 2 ) at least one of the -COOH is reacted to form the compounds of the invention. When both 
-COOH are reacted one obtains bifunctional compounds. When the compound is saturated with -COOH, is known as 
olsalazine. 

Compounds l^) are known, when the starting radical has a -COOH as sulfasalazine: 2-hydroxy-5-[(4- [(2-pyridinylami- 
55 no)sulphonyl]phenyl]azo]benzoic acid. 

[0029] The preferred compounds of Ic) have X = O and u = 1 and X, is different from -YO-. 



group II) wherein t = 1 , u = 1 
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wherein: 

R M5 is H, a linear or branched C^-C 3 alkyl when permissible R ( | 6 has the same meaning as R|, 5 , or, when R ll5 is 
35 h, it may be benzyl; 

R m , R ll2 and R m3 independently from one another are hydrogen, a linear or when permissible branched C.,-C 6 
alkyl, or C r C 6 alkoxy, or CI, F, Br; 
R|i4 is R m or bromine; 

preferred are the compounds wherein R M1 , R M2 and R|, 4 are H and R|, 3 is chlorine and R„ 3 is in the ortho position 
relative to NH; 

R M5 and R„ 6 are H, X is equal toO, and is (CH 2 -CH 2 -0) 2 ; lib) is the residue of 2-[(2-methyl-3-(trifluoromethyl) 
phenyl]amino]-3-pyridinecarboxylic acid] and when -COOH is present is known as flunixin. 

[0030] Preferred compounds are those in which u = 1 and X = O. 

45 

group III), wherein t = 1, u = 1 and R is: 




55 wherein: 

R 2a and R^ are H, a linear or when permissible branched, substituted or non-substituted C^C^ alkyl, allyl, with 
the proviso that when one of the two groups is allyl, the other is H; preferably is H, an alkyl having from 1 to 
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4 C, is H; 
R la is chosen from 



5 
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CI 




(XXXVII) 



30 wherein the meanings are as follows: 

in the compound of formula (IV), residue of Ketoprofen: 

R, M1 is H, SR,|, 3 wherein R, ll3 contains from 1 to 4 C atoms, linear or when permissible branched; 
35 R ||l2 is H, hydroxy; 

preferred are the compounds wherein R mi and R M12 are H, R 3a is H and R^ is methyl, X = 0; 

in the compounds of formula (XXI), residue of carprofen: 

40 Rxxio is H ' a linear or when permissible branched alkyl having from 1 to 6 C atoms, a C^-Cq alkoxycarbonyl 

bound to a C r C 6 alkyl, a C r C 6 carboxylalkyl, a C n -C 6 alkanoyl, optionally substituted with halogens, benzyl 
or halobenzyl, benzoyl or halobenzoyl; 

R XXj is H, halogen, hydroxy, CN, a C-,-C 6 alkyl optionally containing OH groups, a C,-C 6 alkoxy, acetyl, ben- 
zyloxy, SR)qq2 wherein R X xi2 isanalkylC,-C 6 ; a perfluoroalkyl having from 1 to3Catoms,aC r C 6 carboxyalkyl 
45 optionally containing OH groups, N0 2 , ammino, sulphamoyl, a dialkyl sulphamoyl with the alkyl having from i 

to 6 C atoms, or a difluoroalkylsulphonyl with the alkyl having from 1 to 3 C atoms; 

R XXj1 is halogen, CN, a C,-C 6 alkyl containing one or more OH groups, a C,-C 6 alkoxy, acetyl, acetamide, 
benzyloxy, SR lt , 3 as above defined, a perfluoroalkyl having from 1 to 3 C, hydroxy, a carboxyalkyl having from 
1 to 6 C, N0 2 , ammino, a mono- or di-alkylamino having from 1 to 6 C, sulphamoyl, a di-alkyl sulphamoyl 
so having from 1 to 6 C, or a difluoroalkylsulphamoyl as above defined; or R XXj together with R^., is an alkylene 

dioxy having from 1 to 6 C; 

preferred are the compounds wherein R^jo is H « tne connecting bridge is in position 2, R^ is H, Rxxn ' s 
chlorine and is in the para position relative to nitrogen; R3 a is H, R 2a is methyl and X is O; 

55 - in the compounds of formula (XXXV), residue of tiaprofenic acid: 

Ar is phenyl, a hydroxyphenyl optionally mono- or polysubstituted with halogen, an alkanoyl and an alkoxy 
having from 1 to 6 C, a trialalkyl having from 1 to 6 C, preferably from 1 to 3 C, cyclo-pentyl, cylo-hexyl, cyclo- 
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heptyl, heteroaryl, preferably thienyl, a furyl optionally containing OH, pyridyl; 

the preferred (XXXV) compounds are those wherein Ar is phenyl, R^ is H, R^ is methyl and X is O; 

in the compound of formula (II), residue of suprofen, of which the one preferred has been shown, wherein is 
5 H, is methyl and X = O; as described and obtained in USP 4,035,376, which is incorporated herein in full as 

a reference, may also be used; 
in the compound of formula (VI), 

of which the ones preferred indoprofen, when Rga is CH 3 and indobufen when R^ ls e Q ua| to H > R 3a = * CH 3 and 
X = O have been shown; 

10 as described in and obtained in accordance with USP 3,997,669, which is incorporated herein in full as reference, 

may also be used; 
in the compounds of formula (VIII), 

of which the one preferred, etodolac, wherein R^ = R 3a = H and X = O has been shown; 
as described in and obtained in accordance with USP 3,843,681 , which is incorporated herein in full as reference, 
15 may also be used; 

in the compounds of formula (VII), of which the one preferred, fenoprofen, wherein R^ = X, Rgg = -CH 3 and X = 
O has been shown; as described in and obtained in accordance with USP 3,600,437, which is incorporated herein 
in full as reference, may also be used; 

in the compounds of formula (III), of which the preferred, fenbufen, wherein R^a = R 3a = H and X = O has been 
20 shown; as described in and obtained in accordance with patent USP 3,784,701, which is incorporated herein in 

full as a reference, may also be used; 

in the compounds of formula (IX), residue of flurbiprofen wherein R 3a is H, R 2a is -CH 3 and X = O; 
in the compounds of formula (X), residue of tolmetin, wherein Rg a = R^ = H and X = O; as described in and 
obtained in accordance with patent FR 1 ,574,570 which is incorporated herein in full as a reference, may also be 
25 used; 

[0031] In class ill D) the meaning is the following: 

Ilia) when ft contains the -CH(CH 3 )-COOH is known as pranoprofen: a-methyl-5H-[1]benzopyrano [2,3-b]pyridine- 
30 7acetic acid. 

[0032] In the preferred compound - H, R^ = CH 3 , u = 1 and X = O. 

The residue (XXX) when contains -CH(CH 3 )-COOH is known as bermoprofen: dibenz[b, f]oxepin-2 -acetic acid. 

35 

[0033] The preferred compound has u = 1 , X = O, Rgg = H, R^ = CH 3 . 

The residue of (XXXI) is known as CS-670: 2-[4-(2-oxo1 -cyclohexy I iden em ethyl)pheny I] propionic acid, when the 
radical is -CH(CH 3 )-COOH. 

40 

[0034] The preferred compound has R^ = H, R 3a = CH 3 , u = 1, X = O. 

The residue (XXXII) derives from the known pemedolac which contains the -CHgCOOH groups. 

45 [0035] The preferred compound has R 2a = R 3a = H, u = 1 and X = O. 

This residue (XXXIII) is known as pirazolac when is saturated with -CH2COOH: 
4-(4-chlorphenyl)-1-(4-fluorphenyl)3-pyrazolyl acid derivatives. 

so [0036] Preferred compounds have R^ = R 3a = H, u = 1 and X = O. 

The residue (XXXVI) when saturated with -CH(CH 3 )-COO-, is known as zaltoprofen. 

[0037] When the residue is saturated with an hydroxy or an amino group or the salts of the acid, the compounds are 
55 known as dibenzothiepin derivatives. 

[0038] The preferred products have a R^ = H, R^ = CH 3 , u = 1 , X = O. 

[0039] The residue (XXXVII) is deriving from the known mofezolac: 3,4-di(p-methoxyphenyl)isoxazol-5-acetic acid 
when the residue is -CH 2 -COOH. 
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[0040] Preferred compounds Rg a = R^ = H, t = 1, X = O. group IV) in which t = 1, u = 1 and R is 




wherein: 

R )Vd and R )Vd1 are at least one H and the other a linear or when permissible branched C^C S alkyl, preferably C t and 
C 2 , or a difluoroatkyl with the alkyl having from 1 to 6 C, C, is preferred, or R^ and R, Vd1 together form a methylene 
group; 

[0041] R, v has the following meaning: 




(ID 



o 




(III) 



wherein the compounds of group IV) have the following meanings: 

in the compounds of formula (II): 

Rfc.g is a 1-6 C alkyl, a cycloalkyl having from 3 to 7 C, an alkoxymethyl having from 1 to 7 C, a trifluoroalkyl 
having from 1 to 3 C, vinyl, ethinyl, halogen, an alkoxy having from 1 to 6 C, a difluoroalkoxy with the alkyl 
having from 1 to 7 C, an alkoxymethyloxy having from 1 to 7 C, an alkylthiomethyloxy with the alkyl having 
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from 1 to 7 C, an alkyl methylthio with the alkyl having from 1 to 7 C, cyano, difluoromethylthio, phenyl-or 
phenylalkyl substituted with the alkyl having from 1 to 8 C; 

preferably R^g is -CH 3 0, R, Vd is H and R, vdl is -CH 3 , and is known as a residue of naproxen; 

X = NH and X-, is equal to -(CH 2 -CH 2 -0)2 also preferred is the same compound wherein X is equal to O; 

in the compounds of formula (X), of which the residue of loxoprofen has been shown, the residues described in 
USP 4,161 ,538, which is incorporated herein in full as a reference. 

[0042] Preferred are the compounds in which R^ d is H and R, Vd1 is -CH 3 , X = NH and Xj is equal to (CH 2 -CH 2 -0)2; 
also preferred is the same compound wherein X is equal to O; 

in the compounds of formula (III) : 

Rjv.gj is a C 2 -C 5 alkyl, even branched whenever possible, a C 2 and C 3 alkyloxy, allyloxy, phenoxy, phenylthio, 
a cycloalkyl having from 5 to 7 C atoms, optionally substituted in position 1 by a C,-C 2 alkyl; preferred is the 
compound wherein R^g is 



CH 3 




and R jVd = H, Rivdi ' s "CH 3> a compound known as a residue of ibuprofen; 

X = NH and is equal to (CH 2 -CH 2 -0) 2 ; also preferred is the same compound wherein X is equal to O; 



group V) 




(VII) 
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(in) 
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(XIII) 



35 [0043] In group V), the compounds have the following meanings: 

in the compounds of formula (II) 

Rvjj is H or a linear or when permissible branched alkyl having from 1 to 4 C; 
40 R vii _ 1 is Ryu or a linear or when permissible branched alkoxy having from 1 to 4 C; CI, F, Br; the position of 

R vi i_ 1 being o-,m- or p-; 

preferred is the residue of the known ketorolac, wherein H sA] and R^-, are H, and A = R and t = 0 

in the compounds of formula (V), 
45 of which the residue of the known tenidap has been shown, as described and obtained in USP 4,556,672, which 

is incorporated herein in full as a reference, may also be used; in these compounds of formula (V) A = R and t = 0, 
in the compounds of formula (VII) 

of which the residue of the known tenoxicam has been shown, A is RCO and t = 1 and u = 0 or A is R and t = 0; 
as described and obtained in patent DE 2,537,070, which is incorporated herein in full as a reference, may also 
so be used; 

in the compounds of formula (IX) 

where A = R and t = 0, or A = RCO with t = 1 and u = 0, of which the residue of the known piroxicam has been 
shown, as described and obtained in USP 3,591 ,584, which is incorporated herein in full as a reference, may also 
be used; 

55 - in the compounds of formula (III) 

where A = RCOO, t = 1 and u = 0 or 1 or t = 0 and A = R, of which the residue of the known nabumetone has been 
shown, as described and obtained in USP 4,061,779, which is incorporated herein in full as reference, may also 
be used; 
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in the compounds of formula (IV) 

where A = RCOO, t = 1 , u = 1 of which the residue of the known indomethacin has been shown, as described and 

obtained in USP 3,161 ,654, which is incorporated herein in full as reference, may also be used. 

in compounds of formula (X): 

the residue (X) is known as meloxicam. 

[0044] Preferred compounds are those in which t = 0. 

The residue (XI) is known as ampiroxicam when the termination is -COOC2H 5 . 

The preferred compounds have u = 1 and X = O; or t = 0. 

The residue (XII) when is saturated with -CH 2 COO- is known as bromfenac. 

The preferred compounds have u = 1 , X = O and R2 a = ^3 a = H; or t = 0. 

The residue XIII) derives from the known Lomoxicam when the valence is saturated with H. 

Preferred compounds have t = 0. 

Xj in the formula A-X r N0 2 is a bivalent connecting bridge chosen from the following: 



a linear or when permissible branched C 1 -Cgo alkylene, preferably having from 2 to 5 carbon atoms, excluding this 
connecting bridge when R is: 

a radical of group I) except class lb) and Ic) ; 
a radical of group II) except ll b ); 

a radical of group Mi) except class of compounds of MID) 
a radical of group IV); 

a radical of group V), except X) and including -(CH 2 ) 4 - for the compounds of formulae (III) and (IV); 

or a cycloalkylene having from 5 to 7 carbon atoms optionally substituted excluding this connecting bridge when 
R is a radical of group la; 



-YO- 



where Y is: 




wherein n 3 is 0 or an integer from 1 to 3 




C00H 



- <CH 2 -CH-CH 2 -0) 



0N0 2 



wherein nf is an integer from 1 to 6, preferably from 1 to 3; 
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-<CH-CH 2 -0) nf - 

5 

wherein R 1f = H, -CH 3 and nf is an integer from 1 to 6, preferably from 2 to 4. 

[0045] The compounds containing R of group I of type la) are described in patent W092/01668 wherein the prepa- 
ration methods are also described. This patent is incorporated herein in full as a reference. The compounds of type 
10 lb) are prepared, for instance, using the method described in the Merck Index, XI Ed., 1989, page 16, n.95, for the 
residue of acetylsalicylsalicylic acid. The changes in the compounds of formula lb) may be obtained applying the proc- 
esses described in patent WO 92/01668. 

[0046] Compounds Ic) of the class ), in which the radical is a 5-amino salicylic acid derivative (5-amino-2-hydroxy- 

benzoic acid) known as mesalamine, when the starting radical contains -COOH, are prepared by reduction of m- 
is nitrobenzoic acid with Zn dust and HCI (see H. Weil et al., Ber. 55B, 2664 (1922)); or by electronic reduction: Le 

Guyader, Peltier, Compt. Rend. 253, 2544 (1961). These publications are incorporated here by reference. 

[0047] The starting radical lc 2 ) when it contains -COOH is known as olsalazine: 3, 3'-azobis(6-hydroxy benzoic acid); 

and it is prepared according to EP 36,636 or USP 4,528,367, here both incorporated by reference. 

[0048] Compounds IC3) are prepared according to USP 2,396,145 here incorporated by reference. 
20 [0049] Equivalent compounds to Ic-,), lc 2 ) and IC3) contain the substituents indicated in the above references. 

[0050] The products of the present invention having the general formula 

A-X^NOg 

25 

with the connecting bridges X t as above defined, with respect to the compounds of group I), may be obtained using 
the above methods of the known art or changing the known methods by introducing bridges X, when these are different 
from the connecting bridges described in the above patents. 

[0051] The compounds wherein R is of group II) are described in patents WO94/04484 and USP 3,558,690 wherein 
30 the preparation methods are also described. These patents are incorporated herein in full as a reference. 

[0052] The starting compound of Mb), when the valence is saturated with -COOH (flunixin), is obtained according to 
USP 3,337,570 and USP 3,689,653 here incorporated by reference. Compounds containing the substituents indicated 
in the above patents are equivalent to flunixin. 

[0053] With respect to the compounds of group II), the connective bridges X-, as above defined may be obtained 
35 using the above methods of the known art or changing the known methods by introducing bridges when these are 
different from the connecting bridges described in the above patents. 

[0054] The compounds wherein R is of group III) are described and obtained by the processes explained in the 
following patents: patent application PCT/EP/93 03193; for the compounds of formula (IV) also see USP 3,641,127; 
for the compounds of formula (XXI) also see USP 3,896, 1 45; for the compounds of formula (IX), residue of flurbiprofen, 
40 also see USP 3,755,427; for the compounds of formula (II) also see USP 4,035,376; for the compounds of formula 
(VI) also see USP 3,997,669; for the compounds of formula (VIII) also see USP 3,843,681; for the compounds of 
formula (VII) also see USP 3,600,437; for the compounds of formula (III) also see USP 3,784,701. All these patents 
are incorporated herein in full as a reference. 

[0055] The processes for the preparation of compounds of class III D) are the following: 
45 [0056] Ilia) residue is obtained by preparing the acid compound, according to USP 3,931 ,205, the valence is saturated 
with-CH(CH 3 )-COOH. Compounds containing the substituents indicated in the above patent are equivalent to prano- 
profen. 

[0057] The residue (XXX) is prepared through the compound with -CH(CH 3 )-COOH (bermoprofen) according to USP 
4,238,620 here incorporated by reference. 
so [0058] Other equivalent products are listed in the above patent. The residue (XXXI) is prepared by starting from the 
corresponding acid -CH(CH 3 )-COOH, according to USP 4,254,274. Equivalent compounds are listed in that patent. 
[0059] The residue (XXXII) is prepared according to EP 238226 here incorporated by reference when the valence 
is saturated with -CH2COOH. Equivalent products are reported in said patent as substituted 1,3,4,9 tetrahydropyrane 
[3,4-b] indolel -acetic acids. 

55 [0060] The residue (XXXIII) is prepared by pirazolac (the valence is saturated with -CH 2 COOH), as indicated in EP 
54,812 here incorporated by reference. Equivalent products are listed in the said patent. 

[0061] The residue (XXXVI) is prepared according to the patent UK 2,035,311 here incorporated by reference, by 
starting from zaltoprofen having termination -CH(CH 3 )-COO-. Equivalent products are listed in the said patent. 
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[0062] The process of preparation of the residue XXXVII) is obtained by starting from the Mof ezolac and it is prepared 
according to EP 26928. Equivalent products are reported therein. 

[0063] With respect to the compounds of group III), the connecting bridges Xj as above defined may be obtained 
using the above methods of the known art or changing the known methods by introducing bridges X, when these are 

5 different from the connecting bridges described in the above patents. 

[0064] The compounds wherein R is of group IV) are described in the English patent application 9320599.5 wherein 
the preparation methods are also described. This patent is incorporated herein in full as a reference. 
[0065] In group IV) the compounds may also be obtained: for the compounds of formula (II), using patent USP 
3,904,682; for the compounds of formula (X), in accordance with patent USP 4,161,538; for the compunds of formula 

10 (|||) t in accordance with patent USP 3,228,831. These patents are fully included in the present application as a refer- 
ence. 

[0066] With respect to the compounds of group IV), the connecting bridges X 1 as above defined may be obtained 
using the above methods of the known art or changing the known methods by introducing bridges X n when these are 
different from the connecting bridges described in the above patents. 

15 [0067] The compounds wherein R is of group V) are described in the Italian patent MI94A 00091 6 wherein the meth- 
ods of preparation are also described. This patent is incorporated herein in full as a reference. In group V) the com- 
pounds may also be obtained: for the compounds of formula (II), using patent USP 4,089,969 which is incorporated 
herein in full as a reference; for the compounds of formula (V) may be obtained in accordance with patent USP 4,556,672 
which is incorporated herein in full as a reference. 

20 [0068] The residue (X) is prepared according to German patent 2,756,11 3. Equivalent products are listed in the said 
patent. 

[0069] The residue (XI) is prepared according to the patent EP 147,177 here incorporated by reference, by starting 
from ampiroxicam having the termination -COOC 2 H 5 . Equivalent products are listed in the said patent. 
[0070] The residue (XII) is prepared according to J. Medicinal Chem., vol. 27, No. 11 , Nov 1 984, Walsh et al, Anti- 
25 inflammatory Agents. 3. Synthesis and Pharmacological Evaluation of 2-Amino-3-Benzoylphenylacetic Acid and Ana- 
logues, here incorporated by reference. Equivalent products are listed in said publication. 

[0071] The residue (XIII) is prepared by starting by the Lornoxicam, wherein the valence is saturated with H. It is 
prepared according to GBP 2,003,877. Equivalent products are described in said patent. 

[0072] With respect to the compounds of group V), the connecting bridges X^ as above defined may be obtained 
30 using the above methods of the known art or changing the known methods by introducing bridges, X-, when these are 
different from the connecting bridges described in the above patents. 

[0073] Generally, the connection between A and X A is, as we saw, generally, of the ester or amide type (NH or NR 1C , 
as defined in X) when R is of groups I), II), III), IV). All well known synthetic routes for forming these bonds may be 
used to form this connection. 

35 [0074] In the case of esters of group I), III) and IV), the most direct synthetic route involves a reaction of acyl chlorides 
R-CO-CI with halogen alcohols of the HO-Y-CI, HO-Y-Br, HO-Y-I types, in the experimental conditions of the known art. 
[0075] The reaction products of formula R-CO-0-Y-CI(Br,l) may also be obtained for class II by reacting the sodium 
or potassium salts of said R-CO-OH acids with dihalogen derivatives of the general formula YCI2, YBr 2 or Yl 3 . 
[0076] The reaction products are converted into the final products by reacting with AgN0 3 in acetonitrile, in accord- 

40 ance with literature reports. 

[0077] The general route for groups I), III), IV) is as follows: 

R-CO-CI + HO -Y- Br -> R-CO-O-Y-Br + AgNO a -* A-X r N0 2 

45 

wherein X^ = YO. 

[0078] The general route for group II is as follows: 
SQ R-CO-ONa + Br 2 Y R-COO-Y-Br + AgN0 3 -> AO^ -N0 2 

wherein X^ = YO. 

[0079] In the case of amides the synthetic route invotves a reaction of the same acyl chlorides RCOCI with amino 
alcohols of the general formula NH 2 -Y-OH, NHR 1c -Y-OH to give amides of the general formula: 

55 

R-CO-NH-Y-OH and R-CO-NR 1P -Y-OH 
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in accordance with known methods. 

[0080] The reaction of said amides with halogenating agents such as, for example, PCIg, PBr 3 , SOCI2, etc., leads 
to halogen derivatives of the general formula: 

5 R-CO-NH-Y-Br(CI) and R-CO-NR 1c -Y-Br(CI) . 

[0081] These, by reacting with AgN0 3 in acetonitrile in accordance with known literature methods, lead to the final 
products A-X r N0 2 . 
10 [0082] The route may be outlined as follows: 

PCI 5 

R-CO-CI + NHR lC -Y-OH -> R-CONR 1c -Y-OH-> R-CO-NR 1G -Y-CI + AgNO a -» R-CO -NR 1C -Y-0N0 2 
wherein YO is X X1 . 

[0083] An alternative route to form the esters is a reaction of the sodium or potassium salts of the acids with the nitric 
esters of halogen alcohols of the general formula: 

20 

N0 2 -0-Y-CI(Br t l) 

to directly give the products of the invention. 
25 [0084] The reaction route is as follows: 

R-CO-ONa+Br-Y-ON0 2 -> R-C00-Y-ON0 2 

30 wherein YO is X v 

[0085] Synthetic routes similar to those described above can be used for products va and Vb of group V), wherein 
the dihalogen derivative Br 2 Y is reached with enolates, for example, of tenoxicam or piroxicam. The reaction products 
are then converted, in acetonitrile, by reacting with AgN0 3 in accordance with the above reaction. 
[0086] The general route shown below relates to the piroxicam of formula IX in group V). 

35 




[0087] The above indicated products in the various groups are used as anti-inflammatory, analgesic, and anti-throm- 
botic activities. For group I) no exclusion in the meanings of X 1 is necessary. 
55 [0088] For groups II), III), IV) and V), the meaning of X 1 is limited as above indicated for these uses, when X, - -YO- 
for some compounds. 

[0089] A further object of the invention is that it was surprisingly found that the products of the invention containing 
-ON0 2 groups are capable of having an effect inhibiting the inflammation induced by liposaccharide (LPS), and can, 
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therefore, be used in septic shock. 

[0090] This was surprising since it is well known that, generally, anti-inflammatories do not significantly change the 
nitrosynthetase actitivity induced by lipopolysaccharides in rats and, therefore, cannot be used in septic shock. 
[0091] The products which may be used for this pharmaceutical use are the products of the general formula 

A-X r N0 2 

described above, wherein the bivalent connecting bridge X 1 has no limitation in this case, i.e. the known connecting 
bridges are not excluded as nothing was described in previous patents for this use. 

[0092] It must be understood that when the compounds of the various groups contain at least one asymmetric carbon, 
the products can be used in racemic form or as single isomers. It is in fact well known that in the therapeutic uses of 
the invention in general an isomeric form is more active than the others. 

[0093] The following examples are being given as an explanation not a limitation of the present invention. 
EXAMPLES 

Example 1: Chemical Examples - Product Preparation 

Example 1a: 

[0094] Preparation of compound A-X r N0 2 , wherein R belongs to class I, X, is -(CH 2 -CH 2 -0)2-, herein referred to 
as ASA.NO-DEG, and having the general formula: 
2-acetoxy-benzoate of 2-[2-(nitroxy)ethoxy]ethyl 



COO(CH CH OCH CH )-ONO 

2 2 2 2 2 



\^S)-COCH 



Preparation of the intermediate of the formula: 
2-acetoxy-benzoate of 2- [2-(chloro)ethoxy]ethyl 

[0095] 



^>n. .C0O(CH ) -0-(CH ) -CI 

2 2 2 2 



OCOCH 



1.0 g of sodium hydride (NaH) (80% suspension in white mineral oil) was added portionwise to a solution of: 



acetylsalicylic acid 


5.6 g and 


dimethylformamide 


20 ml 



kept at 0°C in a stream of nitrogen. 

[0096] The mixture was stirred for one hour and then added dropwise over 5 hours to a stirred solution of 



2,2'-dibromo-diethylether 
dimethylformamide 



10.0 g and 
15 ml 
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at 25°C. The mixture was stirred continuously for 3 days, then dried at reduced pressure. The residue was treated with: 



water 


50 


ml and 


dichloromethane 


50 


ml. 



[0097] The phases were separated and the aqueous phase was extracted further with dichloromethane 10 ml. 
[0098] The pooled organic phases were washed with water (3 x 25 ml), dried (MgS0 4 ), decoloured with animal 
charcoal (1 g), and brought to dryness in vacuum. 
[0099] The residue (11 .2 g) was used crude for the next reaction. 

Preparation of ASA-NO-DEG: 

[0100] 8.6 g of silver nitrate were added to a solution of 



15 



ASA-(CH 2 )2-0-(CH2)2 CI 


11.2 g and 


acetonitrile 


25 ml 



kept at ambient temperature and sheltered from light. After stirring for two days, 2.2 g of silver nitrate were added. 
20 [0101] After another two days in the same conditions, the insoluble salts were filtered and the filtrate was freed of 
the solvent at reduced pressure. 

[0102] A residue of 7.0 g was obtained and chromatographed on a silica gel column (500 g of silica) eluting with a 
totuol/ethyl acetate 95/5 v/v mixture. 

[01 03] The fractions which were found to be uniform by TLC (Thin Layer Chromatography) were pooled and brought 
25 to dryness. They yielded 3.0 g of ASA-NO-DEG. 

[0104] A 1 H NMR analysis (CDCI 3 ) (80MHz) provided the following data: 
2.28(3H,s); 3.7(4H,m); 4.35(2H, t); 4.52(2H,t); 7.3 (3H,m); 7.98 (1H,dd) . 

[0105] The IR analysis (nujol) provided the following results, ^cco = 1780 cm" 1 ; v> coo = 1725 cm' 1 ; u 0 N02 = 1641 9 
1287 cm -1 . Mass spectrometry gave a molecular weight value of 313. 

30 

Example 1 b: 

[0106] Preparation of compound A-X-,-N0 2 , wherein R belongs to class II), X-, is -(CH 2 -CH 2 -0) 2 -, herein referred to 
as DICLOFENAC-NO-DEG, and having formula: 
35 [0107] 2-{N-[2,6-(dichloro)phenyl]amino}phenylacetate of 2-[2-(n it roxy)ethoxy] ethyl 




so 

Preparation of the intermediate having formula 



[0108] 2-{N-[2,6-(dichloro)phenyl]amino}phenylacetate of 2-[2-(bromo)ethoxy]ethyl 

55 
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5 



10 




is A solution of 





DICLOFENAC sodium salt 


13.3 g and 




di methy Iformam ide 


25 ml 


20 

was added to a solution of 








2.2'-dibromo-diethylether 


12.3 g and 




dim ethylf ormamide 


15 ml 



25 

kept at ambient temperature in a stream of nitrogen. The mixture was allowed to react for two days, and the solvent 
was then removed at reduced pressure. The residue was treated with ethyl acetate (50 ml), washed with a 5% solution 
of potassium carbonate (2x10 ml), then with water (20 ml), dried over anhydrous sodium sulphate. The solvent was 
removed at reduced pressure. 
30 [0109] The residue weight was 16 g and was used for the next reaction with no purification. 

Preparation of DICLOFENAC-NO-DEG: 

[0110] 



Silver nitrate 


8g in 


acetonitrile 


16ml 



were added to a solution of 

40 



DICLOFENAC - (CH 2 ) 2 -0-(CH 2 ) 2 -Br 


16 g and 


acetonitrile 


30 ml 



4S kept at room temperature and sheltered from light. The mixture was stirred at ambient temperature for 3 days. 



Silver nitrate 


3 g after 1 day 


silver nitrate 


3 g after 2 days 



so W e r e then added. 

[0111] The mixture was stirred for another 2 days. The insoluble salts were then filtered and the solvent removed 
from the filtrate at reduced pressure. The residue was treated with ethyl acetate (50 ml), the insoluble salts were then 
filtered and discarded. The solvent was removed from the filtrate at reduced pressure. A residue of 1 6.2 g was obtained 
and chromatographed on a silica gel column (700 g of silica) eluting first with toluol, then with a toluol/ethyl acetate 
55 99/1 v/v mixture, finally with a toluol/ethyl acetate 98/2 v/v mixture. 

[0112] The fractions found to be uniform by TLC analysis (thin layer chromatography) were pooled and brought to 
dryness to yield 4.38 g of DICLOFENAC-NO-DEG. 

[0113] A 1 H-NMR analysis (CDCI 3 ) (300 MHz) provided the following data: 3.69 (4H,t); 3.87 (2H,s); 4.3 (2H,m); 4.52 
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(2H,t); 6.55 (1H, d) ; 6.88 (1H, wide s exchanged for D 2 0, NH); 6.97 (2H.t); 7.11 (2H.d); 7.23 (2H,d); 7.35 (2H, d). 
[0114] Mass spectrometry yielded a molecular weight value of 588. 

Example 1c: 



[0115] Preparation of compound AO^-NO^ wherein R belongs to class 111) and represents the residue of the com- 
pound of formula IV, is -C 6 H 5 CH 2 -, herein referred to as KETOPROFEN-NODEG, and having formula: 
2-(3-benzoyl)phenylpropionate of 3-(nitroxymethyl)phenyl 



10 



15 



20 



25 



30 




CH -COO 




CH 2 ON0 2 



Preparation of intermediate 3-nitroxvmethyl-phenol having formula: 
[0116] 



CH.-OMO, 




OH 



[0117] The reagents below are used in the amounts indicated and reacted as described below: 



35 



40 



45 



50 



55 



3-hydroxy-benzylalcohol 


10g 


48%HBr by weight 


50 ml 


CH 2 CI 2 


30 ml 


AgN0 3 


13.7g 


CH 3 CN 


70 ml 



[0118] 3-Hydroxy-benzylalcohol in CH 2 CI 2 was reacted with HBr at ambient temperature for 4 hours. 

[01 1 9] CH 2 CI 2 was then evaporated at reduced pressure at 30° C after wash ing with an aqueous 5% NaHC0 3 solution 

and drying over anhydrous Na 2 S0 4 . 

[0120] The oily residue was dissolved in CH 3 CN (50 ml) and a solution of AgN0 3 in the remaining amount of CH 3 CN 
was added dropwise. The flask was sheltered from light. 

[0121] After 8 hours the AgBr precipitate was filtered and the organic phase was evaporated at reduced pressure. 
[0122] The oily residue so obtained was dissolved in toluene (45 ml) and the solution was filtered on a silica gel 
column (400 g). The eluate was brought to dryness at reduced pressure at 30° C to give 20 g of 3-nitroxymethylphenol. 

Preparation of intermediate KETOPROFEN -COCI: 

[0123] a chloride of 2-(3-benzoyl)phenyl propionic acid 



KETOPROFEN 


20 g 


thionyl chloride 


50 ml 



23 



EP 0 759 899 B1 



were reacted and the solution was refluxed for 45 minutes. Thionyl chloride was evaporated off at reduced pressure. 
An oily yellow residue weighing 21 g was obtained and used with no further purification. 

Preparation of KETOPROFEN-Ar-NOo 

[0124] The reagents below were used in the following amounts: 



KETOPROFEN -COCI 


5.45 g 


3-nitroxymethylphenol 


3.9 g 




Oil 



K 2 C0 3 


5.5 g 


AcOEt 


50 ml: 



CH, 

\ 

ONO, , 
OH 

K 2 C0 3 and ACOEt were added together; ketoprofen chloride was then added under nitrogen at t = 0 in 30 minutes. 
[0125] The whole was allowed to react for 5 hours at ambient temperature, then diluted with H2O (50 ml). The organic 
phase was washed with 5% NaOH (2x10 ml) and evaporated off at reduced pressure. The resulting oily residue was 
chromatographed on silica using a toluol/EtOAc 9.5/0.5 v/v mixture as an eluant. The evaporation of the eluate gave 
KETOPROFEN-Ar-N0 2 with a yield of 85%. 

[0126] A 1 H-N MR analysis (CDCI 3 ) (300 MHz) provided the following data: 1.63 (3H, d) ; 4.00 (1H Q) ; 5.37 (2H.S) ; 
7.01-7.89 (m,13H). 

[0127] Mass spectrometry yielded a molecular weight value of 405. 
Example 1d: 

[0128] Preparation of compound A - X., - N0 2 , herein referred to as IBUPROFEN-NO-DEG, wherein R belongs to 
group IV; X-, is -(CH 2 -CH 2 -0) 2 -, A = RCOO, R residue of IBUPROFEN, having formula: 

-(CH 3 ) 2 CHCH 2 C 5 H 4 -CH(CH 3 )- 

[0129] The same procedure of example 1a was followed, using the above R, residue of IBUPROFEN, instead of 
residue R of group I as shown in example 1a. 

Example 1e: 

[0130] Preparation of compound A-X r N0 2 , herein referred to as FLURBIPROFEN-NO-DEG, wherein R belongs to 
group III; X1 is -(CH 2 -CH 2 -0) 2 - t A = RCOO, R^ = H, R 2a = CH 3 , R having formula: 
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[0131] The same procedure of example 1a was followed, using the above R, residue of FLURBIPROFEN, instead 
of residue R of group I as shown in example 1a. 

15 

Example 1f: 

[0132] Preparation of compound A-X 1 -N0 2 , KETOROLAC-NO-DEG, wherein R belongs to group V; is -(CH 2 - 
CH 2 -0) 2 -; A = R, R of formula II, having formula 

20 



25 




30 [0133] The same procedure of example 1a was followed, using the above R, residue of KETOROLAC, instead of 
residue R of group I as shown in example 1a. 

Example 1 q: 

35 [0134] Preparation of compound A-X r N0 2 , TIAPROFENIC ACID NO DEG, wherein R belongs to group III; X^ is - 
(CH 2 -CH 2 -0) 2 -, A= RCOO, R is the residue of formula XXXV, wherein R is: 



40 




(XXXV) 

so 

[01 35] The same procedure of example 1 a was followed, using the above R, residue of TIAPROFENIC ACID, instead 
of residue R of group I as shown in example 1a. 

Example 1h: 

55 

[0136] Preparation of compound A-X^ - N0 2 , NAPROXEN NO-DEG, wherein R belongs to group IV; X, is -(CH 2 - 
CH 2 -0) 2 -, A = RCOO, R is the residue of formula II of NAPROXEN, having the general formula 
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5 




(ID 

15 

[0137] The same procedure of example 1a was followed, using the above R, residue of NAPROXEN, instead of 
residue R of group I as shown in example 1a. 

EXAMPLE 2: Pharmacological Examples 

20 

[0138] The products used above were pharmacologically characterised. 

Example 2a: ASA-NO-DEG as prepared in example 1a; 

Example 2b: DICLOFENAC-NO-DEG as prepared in example 1b; 
25 Example 2c: KETOPROFEN-NO-DEG as prepared in example 1c; 

Example 2d: IBUPROFEN-NO-DEG as prepared in example 1d; 

Example 2e: FLURBI PROFEN-NO-DEG as prepared in example 1e; 

Example 2f: KETOROLAC NO-DEG as prepared in example 1f; 

Example 2g: TIAPROFENIC ACID NO-DEG as prepared in example 1g; 
30 Example 2h: NAPROXEN NO-DEG as prepared in example 1 h. 

Toxicity 

[01 39] Acute toxicity was evaluated by orally administering a single dose of 1 , 3, 1 0, 30, 1 00 mg/Kg of product groups 
35 of 10 mice. 

[0140] The death rate and the occurence of toxic symptoms were reported over an observation period of 14 days. 
Even after administration of a 100 mg/Kg dose the animals showed no sign of apparent toxicity. 

Anti-inflammatory activity 

40 

[0141] Anti- inflammatory activity was determined by the carrageenin-oedema method as described by Winter et al. 
(Proc. Soc. Exp. Biol. Med. 111, 544, 1962) in rats. 

Analgesic activity 

4 5 

[0142] Analgesic activity was determined in Swiss mice as described by Hendershot et al. (J. Pharmacol. Exp. 
Therap. 125, 237, 1959). 

Tolerance 

so 

[0143] Gastric tolerance was measured by oral administration to rats assessing the severity of the gastropathy in- 
duced in accordance with the criteria described by Wallace et al. (Am. J. Physiol. 259, G642, 1990). 

Platelet anti-aggregating activity 

55 

[0144] Platelet anti-aggregating activity was evaluated in vitro on human platelets stimulated by thrombin in accord- 
ance with the method described by Bertele et al. (Science 220, 517. 1983). 
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Vasodilative activity 

[0145] Vasodilative activity was determined in isolated rat aorta measuring the inhibition of the contraction induced 
by epinephrine in the tissue prepared in accordance with the method described by Reynolds et al. (J. Pharmacol. Exp. 
5 Therap. 252,915, 1990). 

COX Inhibition 

[0146] The activity inhibiting cyclo-oxygenase was determined in isolated cells. Endothelial cells ot bovine aorta were 
10 used as a source of COX-1 and macrophage line J774.2 as a source of COX-2. The same conditions described byMitch- 
ell et al. (Proc. Nat. Acad. Sci. 90, 11693, 1993) for growth and the viability test were used. 

[0147] In brief, the cells were incubated for 30 minutes with scalar concentrations of the test product and the substrate 
(arachidonic acid) was then added and incubated for another 15 minutes. Enzyme activity was determined radioim- 
munologicalty by measuring the formation of 6-keto-PGF 1 alpha. In the case of cell lines J.774.2, the cells were 
15 incubated for 1 2 hours with endotoxin to promote COX-2 formation. 

Nitrosynthetase inhibition by LSP 

[0148] The nitrosynthetase inhibition activity induced by lipopolysaccharide (LPS) was determined in rat neutrophils 
20 and stomach after administration of one of the test compounds and compared with that obtained after treatment of the 
suspension vehicle only. 

[0149] In brief, Wistar rats fasting for 24 hours before treatment were orally administered the test product (10 mg/ 
Kg) and intravenously (caudal vein) administered LPS (5 mg/Kg). 

[0150] Four hours later the animals were sacrificed and the blood - for neutrophils isolation - and the stomach taken. 
25 [01 51] Enzyme activity was determined in accordance with the method described by Assreuy et al. (Br. J. Pharmacol. 
108,833,1993). 

Results: 

30 [0152] The results obtained are described betow. 

[0153] As it may be observed from the data shown in tables 1 to 4, the pharmacodynamic activities (I and II in Table 
1 ; Table 2) and the tolerance (Table 1 column III) of the nitroderivatives show a better balance as compared to natural 
products. 

[0154] Table 4 also shows that, similarly to diclofenac nrtroxybutylester, the diclofenac nitroderivative which is an 
35 object of this patent is capable of directly inhibiting cyclo-oxygenase COX-1 and COX-2, but with a significantly lower 
variability. 

TABLE 1 (Pharmacology col.l and II; Toxicology col.ltl) 

40 [0155] Study of the anti-inflammatory (I) and analgesic (II) properties (pharmacodynamics) and gastrointestinal tol- 
erance (III) (toxicity) of the test compounds after oral administration of doses ranging from 3 to 30 mg/Kg in car- 
boxymethylcellulose suspensions and constructing dose-response curves. The results shown are the potency ratio as 
compared to the reference standard. 

[0156] Activities are expressed as the potency ratio compared to the natural product used as a unit standard. The 
45 nitroderivative is that of the shown examples, the natural reference compound is that shown as a reference 



TABLE 1 



50 



55 



J TEST COMPOUND 


EXAMPLE 




II 


111 


NITRODERIVATIVE ASPIRIN 


1a 


1.2 


1.1 


0.2 




reference 


1.0 


1.0 


1.0 


NITRODERIVATIVE DICLOFENAC 


1b 


1.3 


0.9 


0.3 




reference 


1.0 


1.0 


1.0 


NITRODERIVATIVE KETOPROFEN 


1c 


1.0 


1.2 


0.1 




reference 


1.0 


1.0 


1.0 
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TABLE 1 


(continued) 








TEST COMPOUND 


EXAMPLE 


I 


II 


III 


NITRODER1VATIVE IBUPROFEN 


id 


1.0 


1.1 


0.1 






1.0 


1.0 


1.0 


NITRODERIVATIVE FLURBIPROFEN 


1e 


1.0 


1.0 


0.1 






1 0 


1.0 


1.0 


INI 1 nUUCnl vn 1 1 VC l\C 1 UnULMO 


If 
1 1 




1 0 


0 1 




reference 


1.0 


1.0 


1.0 


NITRODERIVATIVE TIAPROFENIC ACID 


ig 


0.9 


1.3 


0.1 




reference 


1.0 


1.0 


1.0 


NITRODERIVATIVE NAPROXEN 


1h 


1.3 


1.3 


0.1 




reference 


1.0 


1.0 


1.0 



TABLE 2 (Pharmacodynamic activity) 

[0157] Example of the anti-cyclooxygenase (I), platelet anti-aggregating (II) and vasodilative (III) properties of the 
test compounds tested in vitro at concentrations in the molar range from 10 -5 to 10 -7 of the product in water/alcohol 
with the addition of small amounts of DMSO (dimethylsulphoxide) The activities are expressed as the potency ratio 
versus the natural product used as a unit standard, as stated in Table 1 . 



TABLE 2 



25 



30 



TEST COMPOUND 


EXAMPLE 




II 


lll(°) 


NITRODERIVATIVE ASPIRIN 


1a 


1.5 


3.0 


60 




reference 


1.0 


1.0 


inactive 


NITRODERIVATIVE DICLOFENAC 


1b 


1.8 


1.8 


50 




reference 


1.0 


1.0 


inactive 


NITRODERIVATIVE KETOPROFEN 


1c 


1.2 


1.8 


50 




reference 


1.0 


1.0 


inactive 



(•) % of Inhibitory action of the vasospasm induced by epinephrine 

35 

TABLE 3 (Biochemistry: Action on NOS for Septic Shock) 

[0158] Study of the inhibitory properties of the nitrosynthetase (NOS) activity induced by liposaccharide (LPS) in rats 
using oral doses ranging from 5 to 20 mg/Kg suspended in a carboxymethylcellulose base. 

40 

TABLE 3 



45 



SO 



NOS(°°) 


TREATMENT 


EXAMPLE 


STOMACH 


NEUTROPHILS 


LPS 


reference 


100 


100 J 


LPS+N ITRODE Rl VATI VE KETOPROFEN of Ex. 


1c 


40 


30 I 


LPS + NITROXYBUTYLKETOPROFEN 


reference 


35 


55 


LPS+NITRODERIVATIVE DICLOFENAC of ex. 


1b 


40 


52 


LPS+NITROXYBUTYLDICLOFENAC 


reference 


37 


49 I 



(°°) inhibition % relative to the group treated with LPS oniy. 



TABLE 4 (COX-lnhibitlon Activity) 

[0159] Study of the anti-cyclooxygenase (COX-1/COX-2) properties in isolated cells. 
[0160] Response expressed as a % of the controls with relative response variability 
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TABLE 4 



r.riMPni i\in 

\s<J I VI X* \J KJ IN LI 


FYAMPI P 




POX-1 

wUA" 1 


COX-P II 


NITRODERIVATIVE 


1b 


0.1 


49+7-6 


45+/- 3 


DICLOFENAC 




1.0 


29+7-4 


22+/-4 


DICLOFENAC 


reference 


0.1 


45+7-22 


68+7-11 


NITROXYBUTYLESTER 




1.0 


24+7-10 


41+7-11 


NITRODERIVATIVE 


1e 


0.1 


5W-5 


47+A4 


FLURBIPROFEN 




1.0 


22+7-3 


18+7-2 


FLURBIPROFEN 


reference 


0.1 


48+7-18 


46+7-23 


I NITROXYBUTYLESTER 




1.0 


29+/-13 


22+7-14 



Claims 

1 . Compounds, or their compositions, of the general formula: 

A - X 1 - N0 2 

or their salts, wherein: 

A = R(COX u ) t , wherein t is zero or 1 ; u is zero or 1 , 

X = O, NH, NR 1C wherein R 1C is a linear or branched alkyl having 1 to 10 C atoms; 
R is chosen from the following groups: 

group I), wherein t = 1 and u = 1 



la) 



lb) 




<VnI <V 
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Ic) 




wherein: 

is an OCOR 3 group, wherein R 3 is methyl, ethyl or a linear or branched C 3 -C 5 alkyl, or the residue of a 
heterocycle with a single ring having 5 or 6 atoms which may be aromatic, partially or totally hydrogenated, 
containing one or more heteroatoms independently chosen from O, N, and S; 

R 2 is hydrogen, hydroxy, halogen, a linear or when permissible branched alkyl having 1 to 4 C atoms, a linear 
or when permissible branched alkoxyl having 1 to 4 C atoms, a linear or when permissible branched perfluor- 
oalkyl having 1 to 4 C atoms, for example trifluoromethyl, nrtro, amino, mono- or di-fC^) alkylamino; 

and R 2 together are a dioxymethylene group, with the proviso that when X = NH, is ethylene and Rg = 
H; R., cannot be OCOR 3 in position 2 when R 3 is methyl; nl being 0 or 1 ; 

group II) wherein t = 1 and u = 1 




Ila) 
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3 




N 



r' 



lib) 



wherein: 



Rji5 is H, a linear or when permissible branched CyC 3 alkyl, R U6 has the same meaning as R,| 5 , or, when R M5 
is H, it may be benzyl; 

R| h , R je and R lll3 , independently from one anotner, are hydrogen, a linear or when permissible branched C r 
C 6 alkyl or C^-C 6 alkoxy, or CI, F, Br; 
R| W is R U1 or bromine; 

group III), wherein t = 1 , u = 1 and R is : 



Rga and R^ are H, a linear or when permissible branched, substituted or nonsubstituted C^-C^ alkyl, allyl, 
with the proviso that when one of the two groups is ally!, the other is H; preferably R^ is H, an alkyl having 
from 1 to 4 C, R 3a is H; 
R la is chosen from 



R. 



R. 



wherein: 




(ID 
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lit D) has the fol towing compounds: 
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15 wherein the meanings are as follows: 

in the compound of formula (IV), residue of Ketoprofen: R| lM is H or SR m3 wherein R m3 contains from 1 to 4 
C atoms, linear or when permissible branched; H m is H, hydroxy; 
in the compounds of formula (XXI), residue of carprofen: 

20 

R xxio is H - a linear or when permissible branched alkyl having from 1 to 6 C atoms, a G,-C 6 alkoxycarbonyl 
bound to a C 1 -C 6 alkyl, a -C 6 carboxylalkyl, a Cj -C 6 alkanoyl, optionally substituted with halogens, ben- 
zyl or halobenzyl, benzoyl or halobenzoyl; 

Rxx, is H, halogen, hydroxy, CN, a C r C 6 alkyl optionally containing OH groups, a C V C S alkoxy, acetyl, 
25 benzyloxy, SR XXi 2 wherein R XXi2 is an alkyl C 1 -C 6 ; a perfluoroalkyl having from to 3 C atoms, a C r C 6 

carboxyalkyl optionally containing OH groups, N0 2 , ammino, sulphamoyl, a dialkyl sulphamoyl with the 
alkyl having from 1 to 6 C atoms, or a difluoroalkylsulphonyl with the alkyl having from 1 to 3 C atoms; 
R xxii is halogen, CN, a C-, -C 6 alkyl containing one or more OH groups, a -C 6 alkoxy, acetyl, acetamide, 
benzyloxy, 

30 SR,„3 as above defined, a perfluoroalkyl having from 1 to 3 C, hydroxy, a carboxyalkyl having from 1 to 6 

C, N0 2 , ammino, a mono- or di-alkylamino having from 1 to 6 C, sulphamoyl, a di-alkyl sulphamoyl having 
from 1 to 6 C, or a difluoroalkylsulphamoyl as above defined; or Rx X i together with R^ is an alkylene 
dioxy having from 1 to 6 C; 

35 - in the compounds of formula (XXXV), residue of tiaprofenic acid: 

Ar is phenyl, a hydroxyphenyl optionally mono- or polysubstituted with halogen, an alkanoyl and an alkoxy 

having from 1 to 6 C, a trialalkyl having from 1 to 6 C, preferably from 1 to 3 C, cyclo-pentyl, cylohexyl, cyclo- 

heptyl, heteroaryl, preferably thienyl, a furyl optionally containing OH, pyridyl; 

in the compound of formula (II), residue of suprofen, wherein R^ is H, R 2a is methyl and X = O; 
40 - in the compound of formula (VI), residue of indoprofen, wherein R2 a is CH 3 , and residue of indobufen wherein 

R2 a is H, R 3a = -CH 3 , and X = 0; 

in the compounds of formula (VIII), residue of etodolac, wherein R^ = R^ = H and X = O; 
in the compounds of formula (VII), residue of fenoprofen, wherein R^ = X, R^ = -CH 3 and X = 0; 
in the compounds of formula (III), residue of fenbufen, wherein R^ = F*3a = H and X = 0; 
45 - in the compounds of formula (IX), residue of flurbiprofen, wherein R^ is H, R^ is -CH 3 and X = 0; 

in the compounds of formula (X), residue of tolmetin, wherein Rg a = R^ = H and X = 0; 
compound Ilia), when it contains the -CH(CH 3 )-COOH, is pranoprofen residue: ct-methyl-5H-[1 ]benzopyrano 
[2,3b]pyridine-7-acetic acid; 

compound (XXX), when it contains -CH(CH 3 )-COOH is bermoprofen residue: dibenz[b,f]oxepin-2-acetic acid; 
50 . compound (XXXI) is CS-670 residue: 2-[4-(2-oxo-1cyclohexylidenemethyl)phenyl]propionic acid, when the 

radical is -CH(CH 3 )-COOH; 

compound (XXXII) derives from the pemedolac which contains the -CH2COOH groups; 

compound (XXXIII) is pirazolac residue when is saturated with -CHgCOOH: 4-(4-chlorphenyl)-1 -(4-fluorphenyl) 

3-pyrazolyl acid derivatives; 

55 - compound (XXXVI) when saturated with -CH(CH 3 )-COO-, is zaltoprofen residue, when saturated with an hy- 

droxy or an amino group or the salts of the acid is one of the dibenzothiepin derivatives; 
compound (XXXVII) is deriving from the mofezolac: 3,4di(p-methoxyphenyl)isoxazol-5-acetic acid, when the 
residue is -CH 2 -COOH; 
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group IV) in which t = 1 , u = 1 and R is 



- C - 
I 



wherein: 



R, Vd and R )Vd1 are at least one H and the other a linear or when permissible branched C r C 6 alky I, preferably 
and C 2 , or a difluoroalkyl with the alkyl having from 1 to 6 C, is preferred, or R, Vd and R, Vdl together 
form a methylene group; 
R, v has the following meaning: 




(ID 



O 




wherein the compounds of group IV) have the following meanings: 
in the compounds of formula (II): 

Riv.g is a 1 -6 C alkyl, a cycloalkyl having from 3 to 7 C, an alkoxymethyl having from 1 to 7 C, a trifluoroalkyl 
having from 1 to 3 C, vinyl, ethinyl, halogen, an alkoxy having from 1 to 6 C, a difluoroalkoxy with the alkyl 
having from 1 to 7 C, an alkoxymethyloxy having from 1 to 7 C, an alkylthiomethyloxy with the alkyl having 
from 1 to 7 C, an alkyl methylthio with the alkyl having from 1 to 7 C, cyano, difluoromethylthio, phenyl-or 
phenylalkyl substituted with the alkyl having from 1 to 8 C; 
in the compounds of formula (X), the residue of loxoprofen; 

in the compounds of formula (III): R^ is a C 2 -C 6 alkyl, even branched whenever possible, a C 2 and C 3 
alkyloxy, allyloxy, phenoxy, phenylthio, a cycloalkyl having from 5 to 7 C atoms, optionally substituted in position 
1 bya^-C^alky!; 
group V) 
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(V) 
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Class VE) 





(X) 



(XII) 




(XI) 




(XIII) 



in group V), the compounds have the following meanings: In the compounds of formula (II), is H or a linear 
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10 



or when permissible branched alkyl having Irom 1 to 4 C; R^ is or a linear or when permissible branched 

alkoxy having from 1 to 4 C; CI, F, Br; the position of being o-, m- or p-; 

in the compounds of formula (V). wherein A = R and t = 0, the residue of tenidap; 

in the compounds of formula (VII), wherein A is RCO and t = 1 and u = 0 or A is R and t = 0; the residue of 
tenoxicam; 

in the compounds of formula (IX) where A = R and t = 0, or A = RCO with t = 1 and u = 0, the residue of piroxicam; 
in the compounds of formula (III) where A = RCOO, t = 1 and u = 0 or 1 ; or t = 0 and A = R the residue of 
nabumetone 

in the compounds of formula (IV) where A = RCOO, t = 1 , u = 1 or the residue of indomethacin; 

In compounds of formula (X) the residue of meloxicam, 

the residue (XI) ampiroxicam when the termination is -COOC 2 H 5 ; 

the residue (XII) when saturated with -CHgCOO- is bromfenac; 

the residue XIII) derives from Lornoxicam when the valence is saturated with H, 



75 



X n in the formula A-X r N0 2 is a bivalent connecting bridge chosen from the following: 



20 



-YO- 

where Y is: 

a linear or when permissible branched Cj -C^ alkylene, preferably having from 2 to 5 carbon atoms, excluding 
this connecting bridge when R is: 



25 



a radical of group I) except classes lb and Ic; 

a radical of group II) except il b ); 

a radical of group III) except class compounds of HID); 

a radical of group IV); 

a radical of group V). except X) and including -(CH 2 ) 4 - for the compounds of formulae (III) and (IV); 



30 



or a cycloalkylene having from 5 to 7 carbon atoms optionally substituted excluding this connecting bridge 
when R is a radical of group la); 



35 



-(CH ) 

2 n3 




40 



45 



wherein n 3 is 0 or an integer from 1 to 3 



COOH C** 2 - 



50 



ONO. 



55 



wherein nf is an integer from 1 to 6, preferably from 2 to 4; 

- (CK-CH.-0) n . 
I 
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wherein R lf = H, -CH 3 and nf is an integer from 1 to 6, preferably from 2 to 4. 
The compounds or their compositions according to claim 1, wherein, in group I): 
in the compounds of formula la): 

X is O, R1 is acetoxy, preferably in ortho-position with respect to -CO, X, is (CH 2 -CH 2 -C) 2 , R 2 is hydrogen, 
in lb) : R 1 = CH 3 , nl = O, X is equal toO, X n is ethylene; in this case lb) is the residue of acetylsalicylsalicylicacid; 
in group II: where R| M , R ll2 and R ll4 are H, R„ 3 is chlorine and R^ is in the ortho position relative to NH, R Il5 
and R|, 6 are H; X is equal to O, and X, is (CH 2 -CH 2 -0) 2 . 

The compounds or their compositions according to claim 1 or 2, for use as a medicament. 

Use of the compounds or their compositions having general formula: 



for the manufacture of a medicament for therapeutical application septic shock, wherein A has the meanings re- 
ported in claim 1 or 2 and X A is a bivalent connecting bridge chosen from the following: 



a linear or when permissible branched C^C^q alkylene, preferably having from 2 to 5 carbon atoms, 
a cycloalkylene having from 5 to 7 carbon atoms optionally substituted; 



A-X^NCX, 



-YO- 



where Y is : 




wherein n 3 is 0 or an integer from 1 to 3 



COOH 




- (CH 2 -CH-CH 2 -0) nf .- 



0N0 a 



wherein nf is an integer from 1 to 6, preferably from 2 to 4; 

- (CH-CH 2 -0) 



nf 



R: 



'Iff 



wherein R 1f = H, -CH 3 and nf is an integer from 1 to 6, preferably from 2 to 4. 
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Use of the compounds or their compositions having general formula: 



A-X r N0 2 



for the manufacture of a medicament for therapeutical application as antiinflammatory, wherein A has the meanings 
reported in claim 1 or 2 and X n is a bivalent connecting bridge chosen from the following: 



a linear or when permissible branched C, -C20 alkylene, preferably having from 2 to 5 carbon atoms, excluding 
this connecting bridge when R is: 

a radical of group II) except ll b ); 

a radical of group III) except class of compounds of HID) 
a radical of group IV); 

a radical of group V), except X) and including -(CH 2 ) 4 - for the compounds of formulae (III) and (IV); 

a cycloalkylene having from 5 to 7 carbon atoms optionally substituted excluding this connecting bridge when 
R is a radical of group la); 



-YO- 



where Y is: 




2 n3 



wherein n 3 is 0 or an integer from 1 to 3 




COOH 




wherein nf is an integer from 1 to 6, preferably from 2 to 4 



-(CH-CH 2 -0) nf - 
R lf 



wherein R 1f = H, -CH 3 and nf is an integer from 1 to 6, preferably from 2 to 4. 



Use of the compounds or their compositions having general formula 
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A-X r N0 2 

tor the manufacture of a medicament for therapeutical application as anti-thromobotic wherein A has the meaning 
reported in claim 1 or 2 and X, is a bivalent connecting bridge chosen from the following: 

-YO- 

where Y is: 

a linear or when permissible branched -C20 alkylene, preferably having from 2 to 5 carbon atoms, excluding 
this connecting bridge when R is : 

a radical of group II)) except ll b ); 

a radical of group III) except class of compounds of HID) 
a radical of group IV); 

a radical of group V), except X) and including -(CH 2 )4- for the compounds of formulae (III) and (IV); 

a cycloalkylene having from 5 to 7 carbon atoms optionally substituted excluding this connecting bridge when 
R is a radical of group la); 



- (C Vn3 



CH - 
1 2 



wherein n 3 is 0 or an integer from 1 to 3 




COOH CH 2 - 



- (CH 2 -CH-CH,-0) af . - 
ON0 2 

wherein nf is an integer from 1 to 6, preferably from 2 to 4 

-(CH-CH 2 -0) nf - 
I 

wherein R 1f = H, -CH 3 and nf is an integer from 1 to 6, preferably from 2 to 4. 
Use of the compounds or their compositions of the general formula: 

A-X 1 -N0 2 

for the manufacture of a medicament for therapeutical application as analgesic wherein A has the meanings re- 



43 



EP 0 759 899 B1 

ported in claim 1 or 2 and X 1 is a bivalent connecting bridge chosen from the following: 

-YO- 

where Y is: 

a linear or when permissible branched C 1 -C20 alkylene, preferably having from 2 to 5 carbon atoms, excluding 
this connecting bridge when R is: 

a radical of group II) except ll b ) ; 

a radical of group III) except class of compounds of HID) 
a radical of group IV); 

a radical of group V), except X) and including -(CH 2 ) 4 - for the compounds of formulae (III) and (IV); 

a cycloalkylene having from 5 to 7 carbon atoms optionally substituted excluding this connecting bridge when 
R is a radical of group 1 a) 




wherein n 3 is 0 or an integer from 1 to 3 




- <CH 2 -CH-CH 2 -0) nf . - 
0N0 2 

wherein nf is an integer from 1 to 6, preferably from 2 to 4 

-(CH-CH,-0) Bf - 

wherein R 1f = H, -CH 3 and nf is an integer from 1 to 6, preferably from 2 to 4. 

Compounds according to claim 1 wherein R is as defined in group III : 

when R 1a is as defined in formula (IV), R mi and R m are H, R^ is H and R^ is methyl, X = 0; 

when R 1a is as defined in formula (XXI), Rxxto ' s H - tne connecting bridge is in position 2, R^ is H, f^xxn is 

chlorine and is in the para position relative to nitrogen, R3 a is H, R 2a is methyl and X is O; 

when R 1a is as defined in formula (XXXV) wherein Ar is phenyl, R^ is H, Rga is methyl and X is O; 

when R la is as defined in formula Ilia), Rga = H, R^ = -CH 3 , u = 1 and X = O; 

when R la is as defined in formula (XXX), u = 1 , X = O, R2 a = H, R^ = CH 3 ; 

when R 1a is as defined in formula (XXXI), R^ = H, R^ = CH 3> u = 1 , X = O; 
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when R la is as defined in formula (XXXII), = = H, u = 1 and X = O; 
when R la is as defined in formula (XXXIII), R^ = R^ = H, u = 1 and X = O; 
when R la is formula (XXXVI), R^ = H, = CH 3 , u = 1 , X = O; 
when R la is as defined in formula (XXXVII), R^ = R 3a = H, t = 1 , X = O. 

5 

9. Compounds according to claim 1 , wherein R is as defined in group IV: 

when R, v is as defined in formula (II ) wherein Rjy.g is -CH 3 0, R IVd is H, R, Vd1 is -CH 3 , X = NH or O and X, is 
equal to - (CH 2 -CH 2 -0) 2 ; 

10 when Rjy is as defined in formula (X), R, Vd is H and R )Vd1 is-CH 3 , X= NHorOandX! is equal to (CH 2 -CH 2 -0) 2 ; 

when R, v is as defined in formula (III) R^ is : 

CH 3 

\ 

CH-CH 2 - 

/ 
CH 3 

20 R |Vd = h, R, Vd1 is -CH 3 , X = NH or O, X, is equal to (CH 2 -CH 2 -0)2. 

10. Compounds according to claim 1 , wherein R is as defined in formula (II) of group V wherein R^ and R^-, are H, 
A = R and t = 0. 

25 11. Compounds according to claim 1 , wherein R is as defined in formula (X) of group V and t = 0. 

12. Compounds according to claim 1, wherein R is as defined in formula (XI) of group V, u = 1 and X = O, or t = 0. 

13. Compounds according to claim 1 , wherein R is as defined in formula (XII) u = 1 , X = O and F^ a = R 3 a = H; or t = 0; 

30 

14. Compounds according to claim 1 , wherein R is as defined in formula (XIII) of group V and t = O. 

15. Compounds according to claim 1, wherein R is as defined in formula lla) of group II), wherein R, n = R, w = R n5 = 
Ri, 6 is hydrogen, R, G and R, 13 are both chlorine, and t = 1 , u = 1 , X = O. 

35 

Patentan sprue ho 

1. Verbindungen der allgemeinen Formel: 

40 

A - X 1 - N0 2 

Oder deren Salze oder deren Zusammensetzungen, worin: 

45 

A = R(COX u ) t , worin t null oder 1 ist; u null oder 1 ist, 

X = O, NH, NR lc , worin R 1c ein lineares oder verzweigtes Alkyl mit 1 bis 10 C-Atomen darstellt; 
R ausgewahlt ist aus den nachstehenden Gruppen: 

so - Gruppe I), worin t = 1 und u = 1 
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la) 




worin: 

R-, eine Gruppe OCOR 3 darstellt, worin R 3 Methyl, Ethyl oder ein lineares Oder verzweigtes C 3 -C 5 -Alkyl Oder 
den Rest eines Heterozyklus mit einem einzigen Ring darstellt, der 5 oder 6 Atome aufweist, aromatisch, 
teilweise oder vollstandig hydriert sein kann, ein oder mehrere Heteroatome, unabhangig ausgewahlt aus O, 
N und S, enthalt; 
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R2 Wasserstoff, Hydroxy, Halogen, ein lineares Oder, falls erlaubt, verzweigtes Alkyl mit 1 bis 4 C-Atomen, ein 
lineares oder, falls erlaubt, verzweigtes Alkoxyl mit 1 bis 4 C-Atomen, ein lineares oder, falls erlaubt, verzweig- 
tes Perfluoralkyl mit 1 bis 4 C-Atomen, beispielsweise Trifluormethyl, Nitro, Amino, Mono- oder Di-fC^) al- 
kylamino, darstellt; 

R t und Rg zusammen eine Dioxymethylengruppe darstellen, mit der MaBgabe, daB, wenn X = NH, Ethylen 
darstellt und Rg = H; R-i nicht OCOR 3 in Stellung 2 sein darf, wenn R3 Methyl darstellt; nl 0 oder 1 ist; 

Gruppe II), worin t = 1 und u = 1 




Ila) 




lib) 

worin: 

R M5 H, ein lineares oder, falls erlaubt, verzweigtes C r C 3 -Alkyl darstellt, R, I6 die gleiche Bedeutung wie R|, 5 
aufweist, oder, wenn R,| 5 H darstellt, Benzyl sein kann; 

R M1 , R|| 2 und R|„ 3 unabhangig voneinander Wasserstoff, ein lineares oder, falls erlaubt, verzweigtes C t -C 6 Alkyl 
oder C r C 6 -Alkoxy, oder CI, F, Br, darstellen; 
R, w R, n oder Brom darstellt; 

Gruppe III), worin t = 1 , u = 1 und R: 



*2a 
C - 



l 3a 
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darstellt, worin: 

R2 a und H, ein lineares, oder falls erlaubt, verzweigtes, substituiertes Oder nicht substituiertes C^-C^- 
Alkyl, Allyl, darstellt, mlt der MaRgabe, daB, wenn eine der zwei Gruppen Allyl darstellt, die andere H ist; 
vorzugsweise Rg a H, ein Alkyl mit 1 bis 4 C bedeutet, H ist; 
R 1a ausgewahlt ist aus 




(XXXV) 
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mi) 




(VIII) 




F 

(EC) 
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IttXIU) UXXVl) 




worin die Bedeutungen wie nachstehend sind: 

in der Verbindung der Formel (IV), Rest von Ketoprofen: 

R mi ist oder SR| n3 ' worin R m3 1 bis 4 C-Atome enthalt, linear Oder, falls erlaubt, verzweigt ist: 
R M ,2 ist H, Hydroxy; 

in den Verbindungen der Formel (XXI), Rest von Carprofen: 

RxxjQ ist H, ein lineares oder, falls erlaubt, verzweigtes Alkyl mit 1 bis 6 C-Atomen, ein C.,-C 6 -Alkoxycar- 
bonyl, gebunden an ein C<,-C 6 - Alkyl, ein C^Cg-Carboxylalkyl, ein C^Ce-Alkanoyl, gegebenenfalls sub- 
stituiert mit Halogenatomen, Benzyl oder Halogenbenzyl, Benzoyl oder Halogenbenzoyl; 
R^i ist H, Halogen, Hydroxy, CN, ein C r C 6 - Alkyl, gegebenenfalls enthaltend Gruppen OH, ein C r C 6 - 
Alkoxy, Acetyl, Benzyloxy, SR^, worin R^ ein C^Cg-Alkyl darstellt; ein Perfluoralkyl mit 1 bis 3 C- 
Atomen, ein C^CgCarboxyalkyl, gegebenenfalls enthaltend Gruppen OH, NOg, Amino, Sulfamoyl, ein 
Dialkylsulfamoyl, wobei das Alkyl 1 bis 6 C-Atome aufweist, oder ein Difluoralkylsutfonyl, wobei das Alkyl 
1 bis 3 C-Atome aufweist; 

R xxj1 ist Halogen, CN, ein C r C 6 -Alkyl, enthaltend ein oder mehrere Gruppen OH, ein C^Ce-Alkoxy, Acetyl, 
Acetamid, Benzyloxy, SR|,| 3> wie vorstehend definiert, ein Perfluoralkyl mit 1 bis 3 C, Hydroxy, ein Car- 
boxyalkyl mit 1 bis 6 C, N0 2 , Amino, ein Mono- oder Dialkylamino mit 1 bis 6 C, Sulfamoyl, ein Dialkylsul- 
famoyl mit 1 bis 6 C, oder ein Difluoralkylsulfamoyl, wie vorstehend definiert; oder R^ zusammen mit 
Rjo^ ein Alkylendioxy mit 1 bis 6 C bildet; 

in den Verbindungen der Formel 1 (XXXV), Rest der Thiaprofensaure: 
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Ar ist Phenyl, ein Hydroxyphenyl, gegebenenfalls mono- Oder polys ubstituiert mit Halogen, Alkanoyl und 
Alkoxy mit 1 bis 6 C, Trialalkyl mit 1 bis 6 C, vorzugsweise 1 bis 3 C, Cyclopentyl, Cyclohexyl, Cycloheptyl, 
Heteroaryl, vorzugsweise Thienyl, ein Furyl. gegebenenfalls enthaltend OH, Pyridyl; 

in der Verbindung der Formel (II), Rest von Suprofen, 

worin R 3a H darstellt, Methyl darstellt und X = O; 

in der Verbindung der Formel (VI), Rest von Indoprofen, 

worin R^ CH 3 darstellt, und Rest von Indobufen, 
worin R^ H darstellt, R^ = -CH 3 darstellt und X = O; 

in den Verbindungen der Formel 1 (VIII), Rest von Etodolac, worin R^ = R3a H und X = O; 

in den Verbindungen der Formel (VII), Rest von Fenoprofen, worin R3 a = X, R^ = -CH 3 und X = O; 

in den Verbindungen der Formel (III), Rest von Fenbuten, worin R^ Fl^ = H und X = O; 

in den Verbindungen der Formel (IX), Rest von Flurbiprofen, worin R^ H darstellt, R 2a -CH 3 darstellt und X = 0; 

in den Verbindungen der Formel (X), Rest von Tolmetin, worin = R^ = H und X = O; 

Verbindung Ilia), wenn sie -CH(CH 3 )-COOH enthalt, ist der Pranoprofenrest: <x-Methyl-5H- [1]benzopyrano 

[2,3b] pyridin-7-essigsaure; 

Verbindung (XXX), wenn sie -CH(CH 3 )-COOH enthalt, ist der Bermoprofenrest: Dibenz[b,f]oxepin-2-essig- 
saure; 

Verbindung (XXXI) ist der CS-670-Rest: 2-[4-(2-Oxo-1-cyclohexylidenmethyl)phenyl]propionsaure, wenn der 
Rest -CH(CH 3 ) -COOH ist; 

Verbindung (XXXI I) leitet sich von dem Pemedolac ab, das die Gruppen -CH2COOH enthalt; 

Verbindung (XXXIII) stellt den Pirazolacrest dar, wenn er mit -CH 2 COOH gesattigt ist: 4-(4-Chlorphenyl)-1- 

(4fluorphenyl) -3-pyrazolyl-Saurederivate; 

Verbindung (XXXVI), wenn mit -CH(CH 3 )-COO- gesattigt, ist der Zaltoprofenrest, wenn gesattigt mit einer 
Hydroxy- oder Aminogruppe, Oder den Salzen der Saure, ist er einer der Dibenzothiepinderivate; 
Verbindung (XXXVII) leitet sich von dem Mofezolacab: 3,4-Di(p-methoxyphenyl)isoxazol-5-essigsaure 1 wenn 
der Rest -CH 2 -COOH darstellt; 

Gruppe IV), worin t = 1 , u = 1 und R 



R IV - c - 

R IVdl 

darstellt, worin: 

Ri Vd und Rivdi mindestens ein H darstellen und derandere ein lineares oder, falls erlaubt, verzweigtes C r 
C 6 Alkyl, vorzugsweise und C 2 , oder ein Difluoralkyl, wobei das Alkyl 1 bis 6 C enthalt, C t ist bevorzugt, 
darstellen, oder R, Vd und R, Vd1 zusammen eine Methylengruppe bilden; 
R| V weist die nachstehende Bedeutung auf: 
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R iv-ii 




o 





i 
1 



(ni) 



(X) 



worin die Verbindungen der Gruppe IV) die nachstehenden Bedeutungen aufweisen: 

in den Verbindungen der Formel (II): 

R^j ist ein C^-Alkyl, ein Cycloalkyl mit 3 bis 7 C, ein Alkoxymethyl mit 1 bis 7 C, ein Trifluoralkyl mit 1 
bis 3 C, Vinyl, Ethinyl, Halogen, ein Alkoxy mit 1 bis 6 C, ein Difluoralkoxy, wobei Alkyl 1 bis 7 C aufweist, 
ein Alkoxymethyloxy mit 1 bis 7 C, ein Alkylthiomethyloxy, wobei Alkyl 1 bis 7 C aufweist, ein Alkylme- 
thylthio, wobei Alkyl 1 bis 7 C aufweist, Cyano, Difluormethylthio, Phenyl- Oder Phenylalkyl, substituiert 
mit dem Alkyl, das 1 bis 8 C aufweist; 

in den Verbindungen der Formel (X), der Rest von Loxoprofen; 

in den Verbindungen der Formel (III): ist ein C 2 -C 5 -Alkyl, auch verzweigt, falls moglich, ein C 2 - und C 3 - 
Alkyloxy, Allyloxy, Phenoxy, Phenylthio, ein Cycloalkyl mit 5 bis 7 C-Atomen, gegebenenfalls substituiert in 
Stellung 1 mit C r C 2 -A1kyl; 
Gruppe V) 
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5 




10 

(n) 
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Klasse.VE) 




(xm) 

Gruppe V) weisen die Verbindungen die nachstehenden Bedeutungen auf: 

in den Verbindungen der Formel (II) ist H Oder ein lineares Oder, falls erlaubt, verzweigtes Alkyl mit 1 
bis 4 C R^.., ist Ryjj Oder ein lineares oder, falls erlaubt, verzweigtes Alkoxy mit 1 bis 4 C; CI, F, Br; wobei 
die Stellung von R^.., -O- m- oder p- ist; 

in den Verbindungen der Formel (V), worin A = R und t = 0, der Rest von Tanidap; 

in den Verbindungen der Formel (VII), worin A RCO darstellt und t = 1 und u = 0, oder A R darstellt und 

t = 0; der Rest von Tenoxicam; 

in den Verbindungen der Formel (IX), worin A = R und t = 0, oder A = RCO, mit t = 1 und u = 0, der Rest 
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von Piroxicam; 

in den Verbindungen der Forme! 1 (III), worin A = RCOO, t = 1 und u = 0 oder 1 ; Oder t = 0 und A = R, der 
Rest von Nabumeton; 

in den Verbindungen der Formel (IV), worin A = RCOO, t = 1, u = 1 oder der Rest von Indomethacin; 

in Verbindungen der Formel (X) der Rest von Meloxicam; 

der Rest (XI) Ampiroxicam, wenn die Beendigung -COOC 2 H 5 darstellt; 

der Rest (XII), wenn mit -CH 2 COO- gesattigt, ist Bromtenac; 

der Rest (XIII) leitet sich von Lomoxicam ab, wenn die Bindung mit H gesattigt ist. 

Xj in Formel A-X 1 -N0 2 ist eine zweiwertige Bindungsbrucke, ausgewahlt aus nachstehenden: 



ein lineares Oder, falls erlaubt, verzweigtes ^Cgo-Alkylen, vorzugsweise mit 2 bis 5 Kohlenstoffatomen, 
ausgeschlossen diese Bindungsbrucke, wenn R darstellt: 

einen Rest der Gruppe I), ausgenommen Klassen lb und Ic; 
einen Rest der Gruppe II), ausgenommen li b ); 

einen Rest der Gruppe III), ausgenommen die Verbindungen der Klasse MID) ; 
einen Rest der Gruppe IV); 

einen Rest der Gruppe V), ausgenommen X) und einschlie&lich -(CH 2 )4-, fur die Verbindungen der 
Formeln III) und IV); 

oder ein Cycloalkylen mit 5 bis 7 Kohlenstoffatomen, gegebenenfalls substituiert, ausschlieGlich dieser 
Bindungsbrucke, wenn R einen Rest der Gruppe la) darstellt; 



-YO-, 



worin Y ist: 




worin n 3 0 oder eine ganze Zahl von 1 bis 3 ist, 



COOH 




- (CH 2 -CH-CH 2 -0) nf ■ 



ONO 



2 



worin nf eine ganze Zahl von 1 bis 6, vorzugsweise 2 bis 4, ist; 
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-(CH-CH 2 -0) Rf 



worin R 1f = H, -CH 3 und nf eine ganze Zahl von 1 bis 6, vorzugsweise 2 bis 4, ist. 



Verbindungen Oder deren Zusammensetzungen nach Anspruch 1 , worin in Gruppe I): 
in den Verbindungen der Formel la): 

X O darstellt, H A Acetoxy, vorzugsweise in orthoStellung, bezuglich -CO-, darstellt, X, (CH 2 -CH 2 -0) 2 darstellt, 
R2 Wasserstoff darstellt, in lb), R 1 = CH 3 , nl = O, X gleich O, X-, Ethylen darstellt; in diesem Fall ist lb) der 
Rest von Acetylsalicylsaure; 

in Gruppe II: worin R m R M2 und R IJ4 , H darstellen, R„ 3 Chlor darstellt, und R| (3 in der ortho-Stellung, bezuglich 
NH, vorliegt: R u5 und R„ 6 H darstellen, X gleich O ist und X, (CH 2 -CH 2 -0) 2 darstellt. 

Verbindungen Oder deren Zusammensetzungen gemaG Anspruch 1 oder 2, zur Verwendung als ArzneimitteL 

Verwendung der Verbindungen der allgemeinen Formel: 



oder deren Zusammensetzungen, zur Herstellung eines Arzneimittels zur therapeutischen Anwendung gegen sep- 
tischen Schock, worin A die in Anspruch 1 oder 2 angegebenen Bedeutungen aufweist und Xj eine zweiwertige 
Bindungsbrucke darsteltt, ausgewahlt aus nachstehenden: 



worin Y bedeutet: 

ein lineares oder, falls erlaubt, verzweigtes C-iC^-Alkylen, vorzugsweise mit 2 bis 5 Kohtenstoffatomen, 
ein Cycloalkylen mit 5 bis 7 Kohlenstoffatomen, gegebenenfalls substituiert; 



A-X 1 -N0 2 



-YO- 




worin n 3 0 oder eine ganze Zahl von 1 bis 3 ist, 



/ 

COOH 




-(CH 2 -CH-CH 2 -0) nf • - 
ON0 2 



58 



EP 0 759 899 B1 



worin nf eine ganze Zahl von 1 bis 6, vorzugsweise 2 bis 4, ist; 

-(CH-CH 2 -0) nf - 

R lf 

worin R 1f = H, -CH 3 und nf eine ganze Zahl von 1 bis 6, vorzugsweise 2 bis 4, ist. 
Verwendung von Verbindungen der allgemeinen Formel: 

A-X r N0 2 

Oder deren Zusammensetzungen, zur Herstellung eines Arzneimittels zur therapeutischen Anwendung als ent- 
zundungshemmendes Mittel, worin A die in Anspruch 1 Oder 2 angefuhrten Bedeutungen aufweist und X t eine 
zweiwertige Bindungsbrucke darstellt, ausgewahlt aus nachstehenden: 

-YO-, 

worin Y bedeutet: 

ein lineares oder, falls erlaubt, verzweigtes C^C^-Alkylen, vorzugsweise mit 2 bis 5 Kohlenstoffatomen, aus- 
schlie3lich dieser Bindungsbrucke, wenn R bedeutet: 

einen Rest der Gruppe II), ausgenommen ll a ) ; 

einen Rest der Gruppe Ml), ausgenommen die Verbindungen der Klasse HID); 
einen Rest der Gruppe IV); 

einen Rest der Gruppe V), ausgenommen X) und einschlieGlich -(CH 2 ) 4 -, fOrdie Verbindungen der For- 
meln (III) und (IV); 

ein Cycloalkylen mit 5 bis 7 Kohlenstoffatomen, gegebenenfalls substituiert, ausschlieGlich dieser Bindungs- 
brucke, wenn R einen Rest der Gruppe la) darstellt; 




worin n 3 0 oder eine ganze Zahl von 1 bis 3 ist; 
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-<CH 2 -CH-CH 2 -0) nf . - 
0N0 2 



worin nf eine ganze Zahl von 1 bis 6, vorzugsweise 2 bis 4, ist; 



-(CH-CH 2 -0) nf - 
R lf 



worin R lf = H, -CH 3 und nf eine ganze Zahl von 1 bis 6, vorzugsweise 2 bis 4, ist. 



Verwendung der Verbindungen der allgemeinen Formel 



A-X r N0 2 



oder deren Zusammensetzungen, zur Hersteliung eines Arzneimittels zur therapeutischen Anwendung als anti- 
thrombotisches Mittel, worin A die wie in Anspruch 1 oder 2 angefuhrte Bedeutung aufweist, und eine zwei- 
wertige Bindungsbrucke darstellt, ausgewahlt aus nachstehenden: 



ein lineares oder, falls erlaubt, verzweigtes ^C^- Alky I en, vorzugsweise mit 2 bis 5 Kohlenstoffatomen, aus- 
schlieGlich dieser Bindungsbrucke, wenn R bedeutet: 

einen Rest der Gruppe II), ausgenommen ll b ) ; 

einen Rest der Gruppe III), ausgenommen die Verbindungen der Klasse HID) ; 
einen Rest der Gruppe IV); 

einen Rest der Gruppe V), ausgenommen X) und einschlieBlich -(CH 2 ) 4 -, fur die Verbindungen der For- 
meln (III) und (IV) ; 

ein Cycloalkylen mit 5 bis 7 Kohlenstoffatomen, gegebenenfalls substituiert, ausschliefJIich dieser Bindungs- 
brucke, wenn R einen Rest der Gruppe la) darstellt; 



-YO-, 



worin Y bedeutet: 




2 n3 



worin n 3 0 oder eine ganze Zahl von 1 bis 3 ist; 
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COOH CT 2 - 



- (CH 2 -CH-CH 2 -0) nf , - 
ON0 2 

worin nf eine ganze Zahl von 1 bis 6, vorzugsweise 2 bis 4, ist; 

-(CH-CH 2 -0) nf - 
R lf 

worin R 1f = H, -CH 3 und nf eine ganze Zahl von 1 bis 6, vorzugsweise 2 bis 4, ist. 
Verwendung der Verbindungen der allgemeinen Formel: 

A-X r N0 2 

oder deren Zusammensetzungen, zur Herstellung eines Arzneimittels zur therapeutischen Anwendung als Anal- 
getikum, worin A die wie in Anspruch 1 oder 2 angefOhrte Bedeutung aufweist, und X t eine zweiwertige Bindungs- 
brucke darstelft, ausgewahlt aus nachstehenden: 

-YO-, 

worin Y bedeutet: 

ein lineares oder, falls erlaubt, verzweigtes CTC^-Alkylen, vorzugsweise mit 2 bis 5 Kohlenstoffatomen, aus- 
schlief3lich dieser Bindungsbrucke, wenn R bedeutet: 

einen Rest der Gruppe II), ausgenommen ll b ) ; 

einen Rest der Gruppe III), ausgenommen die Verbindungen der Klasse HID) ; 
einen Rest der Gruppe IV); 

einen Rest der Gruppe V), ausgenommen X) und einschlieGlich -(CH 2 ) 4 -, fur die Verbindungen der For- 
meln(lll)undlV); 

ein Cycloalkylen mit 5 bis 7 Kohlenstoffatomen, gegebenenfalls substituiert, ausschlieBlich dieser Bindungs- 
brucke, wenn R einen Rest der Gruppe la) darstellt; 
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- CCH a } «3 



worin n 3 0 Oder eine ganze Zahl von 1 bis 3 ist; 




COOH C« 2 - 



-(CH 2 -CH-CH 2 -0) nf . - 
ON0 2 

worin nf eine ganze Zahl von 1 bis 6, vorzugsweise 2 bis 4, ist; 

-(CH-CH 2 -0) nf - 

worin R 1f = H, -CH 3 und nf eine ganze Zahl von 1 bis 6, vorzugsweise 2 bis 4, ist 

Verbindungen nach Anspruch 1, worin R wie in Gruppe III definiert ist: 

wenn R 1a wie in Formel (IV) definiert ist, R, M1 und R m2 H darstellen, 
R 3a H darstellt und R^ Methyl darstellt, X = O; 

wenn R 1a wie in Formel (XXI) definiert ist, ist R^o H, die Bindungsbrucke liegt in Stellung 2 vor, R^ stellt H 
dar, stellt Chlor dar und ist in para-Stellung, bezogen auf Stickstoff, R 3a stellt H dar, R 2a stellt Methyl dar 
und X stellt O dar; 

wenn R 1a wie in Formel (XXXV) definiert ist, worin Ar Phenyl darstellt, stellt R3 a H dar, R^ stellt Methyl dar 
und X stellt O dar; 

wenn R 1a wie in Formel Ilia) definiert ist, = H, R^ = -CH 3 , u = 1 und X = O; 
wenn R 1a wie in Formel (XXX) definiert ist, u = 1 , X = O, R^ = H, R^ = CH 3 ; 
wenn R 1a wie in Formel (XXXI) definiert ist, R^ = H, R 3a = CH 3 , u = 1 , X = O; 
wenn R la wie in Formel (XXXII) definiert ist, R2 a = R^ = H, u = 1 und X = O; 
wenn R 1a wie in Formel (XXXIII) definiert ist, R^ = R 3a = H, u = 1 und X = O; 
wenn R 1a wie in Formel (XXXVI) definiert ist, = H, R^ = CH 3 , u = 1 , X = O; 
wenn R 1a wie in Formel (XXXVII) definiert ist, R^ = R^ = H, t = 1 , X = O. 

Verbindungen nach Anspruch 1 , worin R wie in Gruppe IV) definiert ist: 



wenn R JV wie in Formel (II) definiert ist, worin R^j -CH 3 0 darstellt, R jVd H darstellt, R, Vd1 -CH 3 darstellt. X = 
NH oder O, und X, gleich -(CH 2 -CH 2 -0) 2 ist; 

wenn R lv wie in Formel (X) definiert ist, stellt R, Vd H dar und R, Vd1 stellt -CH 3 dar, X = NH Oder O, und X 1 ist 
gleich (CH 2 -CH 2 -0) 2 ; 

wenn R, v wie in Formel (III) definiert ist, ist R^ 
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CH-CH 2 - ; 



Rivd = H, R,vdi stellt -CH 3 dar, X = NH oder O, X, ist gleich (CH 2 -CH 2 -0) 2 . 

10. Verbindungen nach Anspruch 1, worin R wie in Formel (II) der Gruppe Vdefiniert 1st, worin R^ und R^ H dar- 
stellen, A = R und t = 0. 

11. Verbindungen nach Anspruch 1 , worin R wie in Formel (X) der Gruppe V definiert ist und t = 0. 

12. Verbindungen nach Anspruch 1 , worin R wie in Formel (XI) der Gruppe V definiert ist, u = 1 und X = O, oder t = 0. 

13. Verbindungen nach Anspruch 1 , worin R wie in Formel (XII) definiert ist, u = 1 , X = O und R2 a = R^ = H Oder t = 0. 

14. Verbindungen nach Anspruch 1 , worin R wie in Formel (XIII) der Gruppe V definiert ist und t = O. 

1 5. Verbindungen nach Anspruch 1 , worin R wie in Formel I la) der Gruppe II) definiert ist, worin R, M = R n4 = R„ 5 = R M6 
Wasserstoff darstellen, R,^ und R|| 3 beide Chlor darstellen und t = 1, u = 1 , X = O. 

Revendications 

1. Compost, ou leurs compositions, ayant la formule g6n6rale ou leurs sels, dans lesquets : 



ou leurs sels, dans lesquels : 

A = R(COX u ),, ou t vaut z6ro ou 1 ; u vaut z6ro ou 1 , 

X = O, NH, NRtC ou F^C est un groupe alkyle a chaTne droite ou ramifi6e ayant de 1 a 1 0 atomes de carbone ; 
R est choisi parmi les groupes suivants : 

groupe I), dans lequel t = 1 et u = 1 



A-X r N0 2 



la) 
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lb) 

OCOR 




R 1 est un groupe OCOR 3 , dans lequel R 3 est le groupe methyle, ethyle ou un groupe alkyle en C 3 - 
C 5 a chain e droite ou ramifi6e, ou le residu d'un compose heterocyclique monocyclique ayant 5 ou 
6 atomes, qui peut etre aromatique, partiellement ou totalement hydrogen^, et contenant un ou plu- 
sieurs het6roatomes choisis d'une maniere indSpendante parmi O, N et S ; 

R 2 est un atome d'hydrogene, le groupe hydroxy, un groupe halogeno, un groupe alkyle a chaine 
droite ou eventuellement ramifiee ayant de 1 a 4 atomes de carbone, un groupe alcoxy a chaine droite 
ou eventuellement ramifiee ayant de 1 a 4 atomes de carbone, un groupe perfluoralkyle a chaTne 
droite ou eventuellement ramifiee ayant de 1 a 4 atomes de carbone, par exemple les groupes tri- 
fluorom6thyle, nitro, amino, mono- ou di-(alkyle en C^Jamino ; 

R 1 et R2 torment ensemble un groupe dioxymethylene, a la condition que, quand X = NH, X, soit le 
radical Ethylene et R 2 = H ; R, ne peut etre OCOR 3 en position 2 quand R 3 est le groupe melhyle, nl 
valant 0 ou 1 ; 

groupe II) dans leque! t = 1 et u = 1 
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lib) . 

ou 

R| l5 est H, un groupe alkyle en - C 3 a chaTne droite ou eventuellement ramifiee, R M6 a les mdmes 
significations que R n5 , ou encore, quand R n5 est H, il peut §tre le groupe benzyle ; 
R|iv R||2 ot Rjj3 represented chacun independamment des autres un atome d'hydrogene, un groupe 
alkyle ou un groupe alcoxy en C r C 6 a chaine droite ou eventuellement ramifiee, ou encore CI, F, Br ; 
Ri, 4 est R| h ou le groupe bromo ; 

groupe III) dans lequel t = 1 , u = 1 et R est : 



R2a 

Rla C 
I 

R3a 

OU 

R 2a et R 3a sont H ou des groupes alky les en C 1 - C 12 substitues ou non substitu6s, ^ chaine droite 
ou eventuellement ramifiee, alkyle, allyle, a la condition que, quand run des deux groupes est allyle, 
I'autre soit H ; de preference est H, un groupe alkyle ayant de 1 a 4 atomes de carbone, et R3 a 
est H ; 

R 1a est choisi parmi : 
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(VI) 

(X) 




(VII) (III) 

III D) a les composes suivants : 




(mi) (xxxxi) 
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r 




o 



(XXXili) 



(XXXVI ) 




(XXXVII) 



dans taquelle les significations sont les suivantes : 

dans le compose de formule (IV), residu de ketoprofene, R, M1 est H ou SR m3 , ou R m3 contient da 1 
a 4 atomes de carbone en chaTne droite ou eventuellement ramifiee ; 
R„,2 est H ou ie groupe hydroxy ; 

dans les composes de formule (XXI), r6sidu de carprofene : 

R XXj0 est H, un groupe alkyle a chaTne droite ou eventuellement ramifiee ayant de 1 a 6 atomes de carbone, 
un groupe (alcoxy en C^en C 6 )carbonyle lie a un groupe alkyle en C, a C 6 , un groupe (carboxy en C A a C 6 ) 
alkyle, alcanoyle en -C 6 , eventuellement substitue par des groupes halogeno, benzyle ou halogenobenzyle, 
benzoyle ou halogenobenzoyle. 

R XXj est H ou un groupe halogeno, hydroxy. CN, un groupe alkyle en C 1 a C 6 contenant eventuellement des 
groupes OH, un groupe alcoxy en C t a C 6 , acelyle, benzyloxy, SR XXi 2, ou R XXi2 est un groupe alkyle en a 
C 6 ; un groupe perfluoralkyle ayant de 1 a 3 atomes de carbone, un groupe carboxy(alkyle en a C 6 ) con- 
tenant eventuellement des groupes OH, N0 2 , amino, sulfamoyle, un groupe dialkylsulfamoyle dans lequel le 
fragment alkyle a de 1 a 6 atomes de carbone, ou un groupe difluoralkylsulfonyle dans lequel le fragment 
alkyle a de 1 a 3 atomes de carbone ; 

R XXj1 est un groupe halogeno, CN, ou un groupe alkyle en C, a C 6 contenant un ou plusieurs groupes OH, 
un groupe alcoxy en a C 6 , acetyle, acetamide, benzyloxy, SR„| 3 tel que defini ci-dessus, un groupe per- 
fluoralkyle ayant de 1 a 3 atomes de carbone, hydroxy, carboxy (alkyle ayant de 1 a 6 atomes de carbone), 
N0 2 , amino, un groupe mono- ou -di(alkyle ayant de 1 a 6 atomes de carbone)amino, sulfamoyle, di-alkylsul- 
famoyle ayant de 1 a 6 atomes de carbone dans le fragment alkyle, ou un groupe difiuoralkylsulfamoyle tel 
que defini cidessus, ou encore R^ avec Rxxu • est un 9 rou P e alkylenedioxy ayant de 1 a 6 atomes de carbone ; 

dans les composes de formule (XXXV), residu de I'acide tiaprofenique : 

Ar est le groupe phenyle, un groupe hydroxyphenyle 6ventuellement mono- ou poly-substitu6 par des haloge- 
nes. un groupe alcanoyle ou un groupe alcoxy ayant de 1 a 6 atomes de carbone, un groupe trialalkyle ayant 
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de 1 a 6 et de preference de 1 a 3 atomes de carbone, le groupe cyclo-pentyle, cyclohexyle, cycloheptyle, un 
groupe heteroaryle, de preference thienyle, un groupe furyle contenant eventuellement un groupe OH, le 
groupe pyridyle ; 

5 - dans le compose de formule (I I), r6sidudusuprofene, dans lequel R^ est H, est le groupe m6thyle et X= O ; 

dans le compose de formule (VI), residu de I'indoprofene, dans lequel F^ a est CH 3 , et residu de I'indobuf ene 
dans lequel est H, R^ est = -CH 3 et X = O ; 

dans les composes de formule (VIII), residu de I'etodolac, dans lequel R^ = R^ = H et X = O ; 

dans les composes de formule (VII) residu du fenoprofene, dans lequel R^ = X, R^ = -CH 3 et X = O ; 
10 - dans les composes de formule (III), residu du fenbufene, dans lequel R^ = R^ = H et X = O ; 

dans les composes de formule (IX), residu du flurbiprofene, dans lequel R^ est H, R 2a est -CH 3 et X = O ; 

dans les composes de formule (X), residu de la tolmetine, dans lequel R^ = R^ = H et X = O ; 

le compose Ilia), quand il contient le groupe -CH(CH 3 )-COOH, est le residu du pranoprofene : acide a-methyl- 

5H-[1 ]benzopyranno[2,3b]pyridine-7-ac6tique ; 
15 - le compos6 (XXX), quand il contient le groupe -CH(CH 3 )-COOH est le residu du bermoprof ene : acide dibenzo 

[b,f]ox6ptne-2-ac6tique ; 

le compos6 (XXXI) est le residu CS-670, acide 2-[-4-(2-oxo-1-cyclohexylidenemethyl)ph6nyl]propionique, 
quand le radical est -CH(CH 3 )-COOH ; 

le compose (XXXII) derive du pemedolac qui contient les groupes -CH 2 COOH ; 
20 - le compose (XXXIII) est le residu du pyrazolac, qui est saturd par -CH 2 COOH: derivd de Tacide 4(4-chloro- 

phenyl)-1 -(4-fluoroph6nyl)-3pyrazolyle ; 

le compose (XXXVI), quand il est sature par -CH(CH 3 )-COO-, est le residu du zaltoprofene est, quand il est 
sature par un groupe hydroxy ou amino, ou les sels de Tacide, t'est Tun des derives de la dibenzothiepine ; 
lecomposd (XXXVII) derive du mofezolac : acide 3,4-di-pmethoxyphenyl)isoxazole-5-acetique quand le residu 
25 est -CH 2 -COOH ; 

groupe IV) dans lequel t = 1 , u = 1 et R est 



30 



35 



ou : 



civ 



RlVd 

I 

c 
I 

RlVdl 



R, Vd et R, Vd1 represented au moins un hydrogene, I'autre etant un groupe alkyle en C n a C 6 , de preference 
en a C 2 , a chaine droite ou eventuellement ramifi6e, ou un groupe difluoralkyle dans lequel le fragment 
40 alkyle a de 1 a 6 atomes de carbone, on prefere les radicaux en C, , ou encore R, vd et R (V di forment ensemble 

un groupe methylene ; 
R, v a les significations suivantes : 




(II) 
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o 




oil les composes du groups IV ont les significations suivantes : dans les composes de formule (II): 

Rh,. 8 est un groups alkyle ayant de 1 a 6 atomes de carbone, un groupe cycloalkyle ayant de 3 a 7 atomes de 
carbone, un groupe alcoxymSthyle ayant de 1 a 7 atomes de carbone, un groupe trifluoralkyle ayant de 1 a 3 
atomes de carbone, le groupe vinyle, dthynyle, un groupe halogeno, un groupe alcoxy ayant de 1 a 6 atomes 
de carbone, un groupe difluoralcoxy dont le fragment alkyle a de 1 a 7 atomes de carbone, un groupe alcoxy- 
m6thyloxy ayant de 1 a 7 atomes de carbone, un groupe alkylthiomethyloxy dont le fragment alkyle a de 1 a 
7 atomes de carbone, un groupe alkylmSthylthio dont le fragment alkyle a de 1c a 7 atomes de carbone, le 
groupe cyano, difluoromethylthio, le groupe phSnyle, ou un groupe ph6nyla!kyle substituS dont le fragment 
alkyle a de 1 a 8 atomes de carbone ; 

dans les composes de formule (X), le r6sidu est le loxoprofene ; 

dans les composes de formule (III), R, v _ m est un groupe alkyle en C 2 a C 6 , ayant mSme une chaine ramifiee 
chaque fois que possible, un groupe alkyloxy en C 2 et en C 3 , allyloxy, phenoxy, ph6nylthio, un groupe 
cycloalkyle ayant de 5 a 7 atomes de carbone, eventuellement substitud en position 1 par un groupe alkyle 
en C 1 - 
groupe V) 




{IX) 
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Classe VE) 




(X2II) 
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dans le groupe V), les composes ont les significations suivantes : 

dans les composes de formula (II). R^ est H ou un groupe alkyle a chatne droite ou eventuellement ramifies 
ayant de 1 a 4 atomes de carbone ; est R^ ou un groupe alcoxy a chaine droite ou eventuellement 
s ramiftee ayant de 1 a 4 atomes de carbone, CI, F, Br ; la position de R vii . 1 6tant ortho, mecha ou para ; 

dans les composes de formule (V), ou A = R et t = O, le residu du tenidap ; 

dans les composes de formule (VII) dans laquelle A est RCO et t = 1 et u = 0, ou encore A est R et t = O, le 
residu du tenoxicam ; 

dans les composes de formule (IX) dans laquelle A = R et t = O, ou encore A = RCO, avec t = 1 et u = 0, le 
10 residu du piroxicam ; 

- dans les composes de formule (III) dans laquelle A = RCOO, t = 1 et u = 0 ou 1 , ou encore t = 0 et A = R, le 
residu de la nabum6tone ; 

dans les composes de formule (IV) dans laquelle A = RCOO, t = 1 , u = 1 , ou le residu de I'indomethacine ; 
dans les composes de formule (X), le r6sidu du m6loxicam ; 
15 - le r6sidu (XI) de I'ampiroxicam quand le site terminal estCOOC 2 H 5 ; 

le residu (XII), quand il est saturS par -CHgCOO- est le bromf6nac ; 

le residu (XIII) derive du lomoxicam quand la valence est saturee par H ; 

X, dans la formule A-X r N0 2 est un pont de liaison bivalent choisi parmi les radicaux suivants : 

20 

-YO- 

ou Y est : 

25 - un groupe alkylene en a Cgo & chaTne droite ou eventuellement ramifi6e, ayant de preference de 2 a 5 

atomes de carbone, a I'exclusion du pont de liaison quand R est : 

un radical du groupe I), sauf les classes lb et Ic ; 
un radical du groupe II), sauf ll b ) ; 
30 . un radical du groupe III), sauf les composes de la classe MID) ; 

un radical du groupe IV) ; 

un radical du groupe V), sauf X), et y compris -(CH 2 ) 4 - pour les composes de formules (III) et (IV) ; 

ou un groupe cycloalkylene ayant de 5 a 7 atomes de carbone, eventuellement substituds, a I'exclusion du 
35 pont de liaison quand R est un radical du groupe la) 



40 




45 ou n 1 vaut O ou est un entier de 1 a 3 



50 
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-(CH2-CH-CHi-0)nr 



0N0 2 



ou n r est un entier de 1 & 6, de preference de 2 & 4 ; 



-(CH-CH 2 -0)„r 



Rir 



ou R 1f est H, -CH 3 , est nf est un entier de 1 a 6, de preference de 2 a 4. 
Composes, ou leurs compositions, selon la revendication 1 , dans lesquels, dans ie groupe I) : 
dans les composes de formule la) : 

X est O, R1 est le groupe acetoxy, de preference en position ortho par rapport a -CO-, X., est (CH 2 -CH 2 -0) 2 , 
Rg est un atome d'hydrogene ; dans lb), R 3 = CH 3 , nl= O, X est egal a O, X 1 est le groupe ethylene ; dans ce 
cas, lb) est le residu de I'acide acetylsalicylsalicyltque ; 

dans le groupe II) ; ou R MlI R|| 2 et R li4 sont H, R„ 3 est le groupe chloro, et R M3 se trouve en position ortho par 
rapport a NH ; R ns et R m6 sont H ; X est O, et X, est (CH 2 -CH 2 -0) 2 . 

Composes, ou leurs composition, selon la revendication 1 ou 2, pour utilisation en tant que medicament. 

Utilisation des composes ou de leurs compositions de formule g£ne>ale : 



pour la preparation d'un medicament destine a une application therapeutique, le choc septique, ou A a les signi- 
fications donnees dans la revendication 1 ou 2, et X, est un pont de liaison bivalent choisi parmi ce qui suit : 



un groupe alkylene en Cj C^ a chaine droite ou eventuellement ramiffee, ayant de preference de 2 a 5 atomes 
de carbone, 

un groupe cycloalkylene ayant de 5 a 7 atomes de carbone, eventuellement substitu6 ; 



A - X 1 -N0 2 



- YO- 



ou Y est : 




2 n3 



ou n 3 vaut 0 ou est un entier de 1 a 3 
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-(CH2-CH-CH2-0)nf 

I 

ono 2 

ou n f est un entier de 1 a 6, de presence de 2 a 4 ; 

-(CH-CH2-0)nr - 
I 

Rir 

ou R 1f est H, -CH 3 , et nf est un entier de 1 a 6, de presence de 2 a 4. 
Utilisation des composes ou de leurs compositions de formule g£ne7ale : 

A-X 1 -N0 2 

pour la preparation d'un medicament destine a des applications thSrapeutiques en tant qu'anti-inflammatoire, ou 
A a les significations donn6es dans les revendications 1 ou 2, et X n est un pont de liaison bivalent choisi parmi ce 
qui suit : 

-YO- 

ou Y est 

un groupe alkylene en a C20 & chaine droite ou 6ventuellement ramifi6e, ayant de pr6f6rence de 2 a 5 
atomes de carbone, a Texclusion de ce pont de liaison quand R est : 



un radical du groupe II), sauf ll b ) ; 

un radical du groupe III), sauf la classe de composes MID), 
un radical du groupe IV); 

un radical du V), sauf X) et y compris -(CH 2 ) 4 -, pour les composes ayant les formules III) et IV); 

un groupe cycloalkylene ayant de 5 a 7 atomes de carbone, gventuellement substitue, a Texctusion du pont 
de liaison quand R est un radical du groupe la) 




oil n 3 est 0 ou est un entier de 1 a 3 
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CH 0- 
\ 2 



/ 

C00H 




-(CII2-CH 



CH 2 - 0)„f- 



ONOa 



ou nf est un entier de 1 a 6, de preference de 2 a 4 



-(CH - CHa- OJnf- 



Rif 



ou Rj f = H ou -CH 3 , et n f est un entier de 1 a 6 et de preference de 2 a 4. 



Utilisation des composes ou de leurs compositions de formule generate 



A-X r N0 2 



pour la preparation d'un medicament destin6 a une application th6rapeutique en tant qu'anti-thrombotique, ou A 
a les significations donn6es dans la revendication 1 ou 2, et X, est un pont de liaison bivalent choisi parmi ce qui 
suit : 



ou Y est 

un groupe alkylene en C-, a Cgo & chaine droite ou eventuellement ramifiee, ayant de presence de 2 a 5 
atomes de carbone, a I'exclusion de ce pont de liaison quand R est : 

un radical du groupe II), sauf ll b ) ; 

un radical du groupe III), sauf la classe de composes MID), 
un radical du groupe IV) ; 

un radical du V), sauf X) et y compris -(CH 2 ) 4 -, pour les composes ayant les formules III) et IV) ; 

un groupe cycloalkylene ayant de 5 a 7 atomes de carbone, eventuellement substitud, a I'exclusion du pont 
de liaison quand R est un radical du groupe la) 



-YO- 




2 



ou n 3 est 0 ou est un entier de 1 a 3 
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-CH2-CH-CH 2 -0)nr 
I 

0N0 3 

ou nf est un entier de 1 a 6, de preference de 2 a 4 

-(CH-CH 2 -0)nf- 
I 

Rif 

ou R jf = H ou -CH 3 , et nf est un entier de 1 a 6 et de preference de 2 a 4. 
Utilisation des composes ou de leurs compositions de formule generate 

A-X 1 -N0 2 

pour la preparation d'un medicament destine a des applications thGrapeutiques en tant qu'analg6sique ou A a les 
significations donnees dans les revendications 1 ou 2 et est un pont de liaison bivalent choisi parmi ce qui suit : 

-YO- 

ou Y est 

un groupe alkylene en C t a C20 ^ chaine droite ou eventuellement ramifi6e, ayant de preference de 2 a 5 
atomes de carbone, a Texclusion de ce pont de liaison quand R est : 

un radical du groupe II), sauf ll b ) ; 

un radical du groupe III), sauf la classe de composes MID), 
un radical du groupe IV); 

un radical du V), sauf X) et y compris -(CH 2 )4-, pour les composes ayant les formules III) et IV) ; 

un groupe cycloalkylene ayant de 5 a 7 atomes de carbone, eventuellement substitue, a I'exclusion du pont 
de liaison quand R est un radical du groupe ta) 




ou n 3 est 0 ou est un entier de 1 a 3 



77 



EP 0 759 899 B1 




-(CH 2 -CH - CH 2 - OU- 
I 

0N0 3 

ou nf est un entier de 1 a 6, de prdfdrence de 2 a 4 

-(CH - CH 2 - 0)nf- 
I 

Rif 

ou R if = H ou -CH 3 , et nf est un entier de 1 a 6 et de pr6f6rence de 2 a 4. 

Composes selon la revendication 1, dans lesquels R est tel que d6fini dans le groupe ill : 

quand R la est tel que dSfini dans la formule (IV), Run et R ni2 sont H, R 3a est H et R 2a est le groupe mSthyle. 
et X est O ; 

quand R la est tel que d6fini dans la formule (XXI), R^^ est H, le pont de liaison est en position 2, R^ est 
H, R XXi1 est le groupe chloro et se trouve en position para par rapport a I'azote, R3 a est H, R^ est le groupe 
m6thyle et X est O ; 

quand R 1a est tel que d6fini dans la formule (XXXV), ou Ar est le groupe phenyle, R^ est H, R^ est le groupe 
methyl e et Xest O ; quand R 1a est tel que d6fini dans la formule Ilia), R'^ est H, R 3a est -CH 3l u vaut 1 et X = O ; 
quand R 1a est tel que d6fini dans la formule (XXX), u = 1 , X = O, R2 a = H, R^ = CH 3 ; 
quand R 1a est tel que defini dans la formule (XXXI), R^ = H, R^ = CH 3 , u = 1 , X = O ; 
quand R 1a est tel que d6fini dans la formule (XXXII), R 2a = R^ = H, u=1etX = 0; 

- quand R 1a est tel que d6fini dans la formule (XXXIII), R^ = R^ = H, u = 1 et X = O ; 

- quand R 1a est tel que defini dans la formule (XXXVI), R^ = H, R 3a = CH 3 , u = 1 , X = O ; 

- quand R 1a est tel que d6fini dans la formule (XXXVII), F^a - R 3a = H » t = 1 . x = 0 

Composes selon la revendication 1 , dans lesquels R est tel que defini dans le groupe IV ; 

quand R IV est tel que d6fini dans la formule (II) dans laquelle R, v _n est -CH 3 0, R !Vd est H, R|v<n es * - CH 3« x 
= NH ou O et X, est -(CH 2 -CH 2 0) 2 ; 

quand R IV est tel que defini dans la formule (X), R, Vd est H et R, Vd1 est -CH 3 , X = NH ou O et X, est (CH 2 - 
CH 2 -0) 2 ; 

quand R, v est tel que d6fini dans la formule (III) Rj V _ m est : 



CH3 
\ 

CH - CH 2 

/ 
CH 3 

R IVd = H, R IVd1 est -CH 3 , X = NH ou O, X, est (CH 2 -CH 2 -0) 2 . 
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10. Composes selon la revendication 1 , dans lesquels R est tel que d6fini dans la formule (II) du groupe V, ou R VI , et 
RviM sont H, A = R et t vaut O. 

11. Composes selon la revendication 1, dans lesquels R est tel que defini dans la formule (X) du groupe V et t = O. 

s 

12. Composes selon la revendication 1, dans lesquels R est tel que defini dans la formule (XI) du groupe V, u = 1 et 
X est O ou t vaut 0. 

13. Composes selon la revendication 1, dans lesquels R est tel que defini dans la formule (XII), u vaut 1, X est O et 
10 R 2a = = H ; ou t vaut 0; 

14. Composes selon la revendication 1 , dans lesquels R est tel que defini dans la formule (XIII) du groupe V et t vaut 0. 

15. Composes selon la revendication 1, dans lesquels R est tel que defini dans la formule (lla) du groupe II), ou Rj M 
is = R ||4 = R ||5= R |(6 qui sont des atomes d'hydrogene, R,|2 et R^ sont tous les deux des groupes chloro, et t vaut 1 , 

u vaut 1 , X est O. 
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